dew Es 


MINING ann METALLURGICAL 


Vot. XXII. No. 5 J oO U R NAL $2.00 a Year 


Los ANGELES New ore December 1, 1900 CHICAGO 


ORIGINAL ARTICLES IN” THIS ISSUE—Importance of Tepcurueiiy in Geological Surveys. With Map. By 
Benjamin Smith Lyman. Mining in Servia. By H. L. Geissel. The First Electrically Equipped Lead Mine. 
Three Illustrations. Paris Exhibit of the Copper Queen Consolidated Mining Company. Five Illustrations. 


EDITION PRINTED OF THIS NUMBER, 9,000 COPIES 


a) The Roessler & Hasslacher 
| Chemical Co., 100 William St., New York 


Mt The Edward P. Allie Company "4 
: ihe RAE WRcoNent 4 ts CYANIDE 


FO OEEEE EEE EEEED EDS EE TEHEED EDEL ENE EEEPE EE EOD ED EES OPED 
1 ; (@ as Water Purifying Chemicals need 
4 no introduction to Mining Engineers, 
; t to whom we take pleasure in announcing 
Lord S that we have recently remoyed to a new 
and much Jarger factory. The capacity of 
‘ all of our departments has been increased, 
TRADE Boiler Manik. and we will hereafter analyze free of charge 

t all samples of boiler scale sent us. 

On u GEO. W. LORD, oe 
: Co n po nds 2238 to 2250 N. Ninth St., Peroxide of Sodium Chloride of Lime 
bg Philadephia, Pa. }]Hyposulphite of Soda Sulphide of Iron 
+ 

+ 
+ 


A valuable book on Water sent on application. ‘And other. Chemlea For Alning Purposes 


merican Diamond 120 xiborty streot 
Rock Drill Co. Now York 
P. 0, Box 1442 


toes 


a a See a a eS eS ee 


h Di c ibl @ Graphite Makes the We Manefacture and Erect in all Parts of the United States 
Josep 1XON Wrucible WO, Rivaren Steel Frame Mill Buildings, Trestles, Girders 
Retorts, Crucibles MINERS, IMPORTERS AND MANUYACTURERS OF Steel Tanks and Vats of every description 


ici Dring Graphite and Plumbago Sheet and Plate Iron Worle 
Riveted. Steel Pipes Stadles 


Graphite Paints 


Lead Pencilsacd Send for Production Catalogue Eiko us 
Graphite Products 
of A Kids See ee ae WM. B. SCAIFE & SONS 


ADAMANTINE SHOES AND DIES) vxsi eosin: ens suine pages set hy 


of Bulldings 


Curome Cast Steer Fy ~ BULLOCK DIAMOND DRILLS 


Telecte BOSECe oll at lieec Oteonar Blais Rocelvad tho ONLY award made to Diamond Orills at the 
Also Rolled Parts for Huntington and Other Mills PARIS EXPOS ITIO N 


A GOLD MEDAL. M. G. BULLOCK MFG, CO., CHICAGO, 


| a cE ee SR RSE SS SSS 

vomecao " ROCK AND COAL DRILLS 
"CHROME STEEL WORKS  \ Re CTUS IRING DRILL: COMPANY «Guta: RamUsa ea: 
it Avo. ‘Moap and! Hoopor Sts., BROOKLYN, N.Y. SMSC A Tee ee Tee Ee 


IW BAKER & ADAMSON 


 MACHINER Send | cane Rees | : Gre nan ea A 


fk sabe ane 3: bef Clea Strictly. Chemically Pure Acids and 


oretana a . > Chemicals and Ashless Filter Papers 


Cronb- f 
Gore, Bunce shor QY 


7” a: 
Pith Li ny Lovo: w Rela ge 
rp id 
wittis aitene 629 N.Y. Life Life Bidg., chicago 


a | 


THE MINING AND METALLURGICAL JOURNAL 


December 1, 1900 


and drives 


For Making 
4, Oil and Water Wells and 
rhe Testing Placer Ground 


ik. Dove tho worl mall 
LOOrAL tat wo lis through 


Beaver Falls, Pa. 


KEYSTONE DRILLER COMPANY, 


6 to 150 
HP. 


about the usefulness of 


Weber Gasoline or Oil 
Engines and Hoists 
They are in vse every 
where under all sorts 
of conditions, and are 
making frlends right 
along, Ask for full 
particulars. 


Weber Gas & Gasoline Engine Co., P..0. Box 1132 J, Kansas City, Mo. 


Chicago Oflco: 1531 Monadnock Block. 


Runs on Gasoline 


i Union’ Hoistinc si 


Double Cylinder Vertical Engine and Hoint 
Combined. Porfectly gayorned for economy 
and stoadine Can be atartod tnwtantly 
Compact. Strong. Bimple. EMctent. Eco 
Homical, yin use all over the vonat 
Bites from 4% to 60 HP. Btatonary ond 
Marine Gas and Gasoline Engines up to 160 
r. 


‘This out shows the 10 
LP. "Unton’” Hoist 
which lifts ONE TON 
125 FT, PRR MINUTE. 
‘Works down 600 feet, 


~ 


UNION GAS ENGINE CO. 


_ 801 HOWARD STREET, SAN FRANCISCO, CAL. 


and we aro the only makers 


_LUBRICATES EVERYTHING 


There is only ONE 


aN 
5S tet wana ! 
COOK’S BONES 


MONTANA ORE PURCHASING CO, 


F. Ac. 
Joun MacGinniss, V. 


Heinzn, Pi Aetnun P. Hemze, See 


STANLEY Girrorp, Treas 


Authorized Capital, $2,500,000; Issued, $2,000,000, 
Surplus, $1,250,000. 


PURCHAS. 


COPPER, SILVER and GOLD ORES. 


Smelting Works: BUTTE, MONT. 
Offices: Butte, Mont., and 31 Nassau Street, New York. 


RS, SMELTERS and REFINERS OF 


Hapeoially ea ih to ee and Milling | | 


Now as } 


WILLIAM H. EMANUEL, 


Representing RAND DRILL COMPANY, Air Drills and athe 
TRENTON IRON GCO., Wire Rope and Bleichert Tramways. 
HENRY R. WORTHINGTON and 
DEANE STEAM PUMP COMPANY, Holyoke, Mass. 
BALL ELECTRIC SYSTEM, Are Lights and Dynamos. 
ROBINS CONVEYING BELT COMPANY. 
ROOT IMPROVED WATER. TUBE BOILER, 


ee are eee 4744-13 Tremont St., Denver, Coiorado 


sx roor PRUE VANNERS 


SIX FOOT 


With Brownell “ Patent Lip” Flange Belts 


After a Concentrator IIko the Brus Varner haa been on the market nearly two deendes, and 

los Te anfe to wiy It it the “Standard Machine of the 

sot durinye tho [st twelve: mi nts thay for the same 

ho machine, Practical minin L, parts of 

er mining fe carr fr eotlty na to its merits. Hels the Bandara! which 
to Tinitnte. 


by this mach{no are the “ Acme” of concentration, and several cheap 
and untried machines that havo lately come on the market compare by i oak the manu- 
factorors will toll you that they.ore a8 gool, and chonper. ete” The PROT ES 
other concentrator made has ar, e capacll ‘or will yiold nayeleat cs pe 
smnlLloas in the tailings 18 the Prue Vannor. ‘The nmount sayed feom the Jower ilrat coat of 
an Palerioe mnchine counts little inthe your's results, when compared with the ing 

put froma Prue, This machine not only gives better results at both ends of the Le Cs lean 
product and poor tailings), but ip oparates ntless Sxnaneg and requires attont! ion VRE BAY, 
other maching on the market. At the Alaska reid HF whore they have ordored over 
350 Eruo Vannors one man attends 43 machines for 12 hour shite, 


For Drscrrrrrye Pampntets, ADDRESS y 


JAS. S. BROWNELL Fre Vanning Machine Co. 
WESTERN AGENT (Successors to Adams & Carter) 


132 Market Street SAN FRANCISCO, CAL, 


Crushes 


Large Rock 


World: 
Fee joc a 
he world wher 
all competitors are t 
The results obtat 


ny time dur 


ROLL JAW CRUSHER. 
_ SEND Boy CIRCA, 


December 1, 1900 


THE MINING AND METALLURGICAL JOURNAL 


ooo See eae 
RICHARDS & CO., Ltd. 


Headquarters for Assay 

Materials of every kind 
Chicago 

108 Lake Street 


a Eugene Dietzgen Co. 
161 Monroe Bt, Chiongo 
149 Fith Avo,, Now York 
Manufaoturers and Importers of 
Dreving Teter ofS Mi Mei 
ie ruments dene ription, 1 BE, 18th Street 


We snery tholnrgeat sock in the Wont. 
g FEAF OHO eee sees ee ee ee 


Send for our new 24.pnge [LL08- 
Queen No. 4 Assay Balance 


TRATED CATALOOUE. 
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ments used in mining, 


Fine nasorted stock 
of Keuffel and Baser 
goods, Also Myoro- 
scopes, Barometers, 
Field Ginsacs, Ther 
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POSOOOOOOOOOSOOOOOOOSSOOOOOOOOO OOOO POO OOOOOO OOO OOO OOOO O OOS 


F 
: 


THE MINING AND METALLURGICAL JOURNAL December 1, 1900 


Chas. C. Moore & Co., wae race for exon 


J ENGINEERS AND Babcock & Wilcox Boilers Green’s Economizers 
eb lse es Mcintosh & Seymour Engines Wheeler Condensers 
; Hamilton Corliss Engines Barnard-Wheeler Cooling Towers 
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THE GRIFFIN 


THREE ROLLER 


ORE MILL. 


The Griffin Three Roller Ore Mill isa simply constructed Mill, suitable for working all kinds of ores that 
require uniformly fine crushing by the wet process. This Mill isa moditication of the well-known Chilian 
Mill, but the rollers run upon a crushing ring or die, which is inclined inwardly at an angle of about go de- 
grees, the rollers themselves also being inclined to the central shaft of the Mill, thus utilizing the centrifugal 
force, as well as the weight of the rollers themselves as a crushing agent. The Griffin Three Roller Ore 
,, Millis therefore a Mill of great strength, and has few wearing parts, We construct these Mills with extreme 
4 care, using only the best of raw materials, which are most carefully worked by men who are specialists as 
J mill builders. We sell the Griffin Ore Millon its determined merits, and will gladly supply full information 

regarding it to any one. Send for free illustrated and descriptive catalogue to 


Boston, 


Bradley Pulwerizer Co., nissk 
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| LINK-BEL Elevators ax 


Conveyors 


for handling Ores, Matte, Coal, Slag, 
Cement, Gravel, Clay, Sand, Ashes, etc. 


COAL WASHING MACHINERY ‘22: 
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} “Link-Bolt'’ Breakor—Vartous Sizen 4 

fa) Picking Tables, Shaking Screens, Ventilating Fans, Patent Cast Iron Screw Conveyor, 
Patent Machine-Moulded Rope Sheaves, Malleable fron Buckets, Shafting, Pulleys, 

Gearing, Clutches, etc. CATALOGUE NO. 25 UPON APPLICATION. : ee 


see ree The Link-Belt Machinery CO. FOUNDERS _ DENVER toseuireee 


a The ates fen ee the operating mechanism, and the motion of the table Concentrator Co. 
‘ does not wear or strain the working parts. Los Angeles, Cal, U.S. A. 
= ' Weight of machine, crated, 1600 pounds. (Wontorn Union Code used.) » = 
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HERCU LES stands for the best, 


for the most improved—Gasoline Engine. 
Special attention given to hoists and mill en- 
rngines Sotd | gines for mines. 2% to goo H. P. 

HERCULES GAS ENGINE WORKS 


217-229 Bay Street 
New Catalog January rst San Francisco, Cal 


5,000 


The Colorado Iron Works Company 


Engineers and Manufacturers of .. . 


Smelting Furnaces and Equipments. 


The illustration in this advertisement shows one form of our COPPER MATTING 
FURNACE ploying hot blast; the air being first treated in proper appliance, is conducted 
through the iron bustle pipes placed along the inside of the caisson plates, through the cast 
iron adjusts uyeres. This furnace can also be used for silver as well a8 copper smelting, by 
changing lining in crucibles. We build them in any size required. 

Cold blast may be used, if preferred. 

‘The furnace is equipped with our special cast iron jackets, and our patented system of water 
jacketed mantels. 


Send for our catalogue, showing many different styles of smelters, for the treatment of 
Gold, Silver, Lead, Copper and Nickel Ores, 


also the latest and best method for the economical use of jacket water (a saving of 80 to go per 
cent guaranteed), by our Patented 


WATER VAPORIZING ATTACHMENT. 

We design, manufacture and erect Mills for Concentration and Amalgamation, Milling Chlor- 
ination and Cyanide Processes. In writing for informa ion, give us an analysis or character of ore 
to be treated, to enable us to intelligently arrive at the proper method: 

Our very complete catalogue of CRUSHING MACHINERY will be sent on application. 


Established 1860. THE COLORADO IRON WORKS COMPANY, Denver, Colo., U. S. A. 
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A Concentrator which establishes a NEW STANDARD in 
| the concentration of Ores; 
Saves a larger percentage of mineral, as it saves both coarse 


and fine; 
Requires little attention, has the greatest range of adjustment, and requires less water than any other Concentrator made; 
Requires less than one-quarter horse-power to run it; has few working parts and no wearing parts; made strong and durable; 
will out-last any other Concentrator made; no parts to wear out or break, and any” 
necessary replacements can be made in a few moments. = Price, $400.00 f, 0. b. 
No. 2 New Standard Concentrator will handle from £5 to 30 tons of material per 24 


hours, depending upon percentage of concentrates. The machine will produce one ton of New Standard 
concentrates per 24 hours from material carrying 5 per cent of heavy mineral, turning 


ovveveververenveneneseeneneaeeeneneeneneneevenecensty ett 


= 
2 
2 
3 
: 
3 
3 
3 
3 
3 
= 
3 
= 
= 
; 
/ 
3 
= 
2 


gyre mmm 


Sterenemnereenerreymnamnereennnnnnnannanrnnnnesnyannenneene tases arene tetra areoeneneeteeneesttrearnernennen rennet 


THE MINING AND METALLURGICAL JOURNAL December 1, 1900 


Every Mining Engineer, Superintendent, General Manager 


and the like, who receives a Specimen Copy of this issue of 


MINING ann METALLURGY 


(which until December 15 will continue to be known as “ The Mining and Metallurgical Journal ””) 


May Properly Consider it an Invitation to Subscribe 


EF when he opens the paper a little slip flutters out and falls to the floor, 


it is no doubt a subscription blank. The chances are ten to one that 


ft was put there in the joyful expectation that he will write his name and 
address upon it, and return it with Two Dollars to the publisher. 

If it is allowed to remain upon the floor, it means that he has lost one of those 
golden opportuntities which only come to him once in so often, 

In subscribing for your professional journal, there is no time like the 
present, and certainly no better use to which the Two Dollars can be 


applied than in securing the twice-a-month visits of “Mining and Metallurgy.” 


During the Initial Year of the 20th Century, and of its own 3rd Decade 


“MINING AND METALLURGY” 


will spend Thousands of Dollars to furnish its readers not only with the news and 


progress in the mining and metallurgical fields, but also with interesting and timely 
Illustrated Descriptive Articles 


of the greatest practical value to them in their business. 
By subscribing at once, you will get the benefit of all this outlay, from the receipt of 
your subscription until January Ist, 1902, at the nominal cost to you of $2.00. 


Order the Paper NOW, While You Think of It. 


Remittances by Postal Money Order, Express Order, Bank Draft on N. ¥., or Registered Letter are at Our Risk. 


MINING AND METALLURGY, 95 Liberty Street, New York City 


120 N. Main St., Los Angeles, Cal. 520 Monadnock Block, Chicago, Ill. 
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We purchase or 


BAKER & COMPANY, 
Now York Office: 


Identify Crude Platinum when found, send 
5c. for sample in glass, packed in a strong box. 


refine anything containing Platinum. 
Newark, New Jersey. 


Michigan College of Mines. 


An Engineoring School with unique location 
giving It unusual facilities, Distinctive methods 
of instruction. Special courses given. All work 
in charge of widely experienced mon, Cata- 
logue giving list of graduates and their occu- 
Ppations on application. Addross 


F, W. MeNAIR, Pron't, Houghton, Mich. 
School P' ctical Mining, Civil, Mechanical, 
of Electrical Engineering, Metallurgy. 
Cyanide Process, etc. 
Surveying, Architecture, Drawing and Assaying. 
A. VAN DER NAILLEN, 923 Market Btreo 
President Ban Francisco, 
ALL YEAR. : 
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Geology and Topography. 

Geologists and mining engineers will doubtless 
remember the valuable contributions of Mr. Ben- 
jamin Smith Lyman, Min, Engr, Geol., Life Mem- 
ber A. I. M, &, to the “Journal of the Franklin 
Institute’ and to the “Transactions of the Amer!- 
can Society of Civil Engineers,” on the relations 
of geology to topography. As Mr. Lyman has 
made a special study of this matter, “The Mining 
and Metallurgical Journal” has asked him to pre- 
pare for its readers a comprehenstlye article on the 
subject, This article will be found In another 
part of the present issue, and will abundantly re- 
pay careful perusal. 


+ 


Mineral Products of the United States. 


A statistical sheet recently issued by Mr. Charles 
D. Walcott, director of the United States Geo- 
logical Survey, brings once more before the pub- 
lic notice the impressive figures showing this 
country’s immense advance in the production of 
the precious metals. Figures are given showing 
the total yalue of the mineral production of the 
United States since 1880. From a total valuation 
of $369,319,000 in 1880, the production has grown 
to a total of $976,800,946 in 1889. From 1880 to 
1998, the totals grew in a systematic and some~ 
what moderate manner, but the jump from 1898 
to 1899 threw out all previous calculations based 
on the law of averages, and recorded a total near- 
Ty $200,000,000 greater than in the preceding year. 
Contributing to the total are three items given 
as metallic products, non-metallic.products and 
“unspecified.” In the figures for 1899, metallic 
products were put down at $527,218,084, non- 
metallic products as $447,790,862 and unspecified 
as $1,000,000, The following figures show the 
yaluation of the yarlous metallic products re- 
corded; 

Pig iron, $245,172,654; silver, $70,806,626; gold, 
$71,053,400; copper, $104,190,898; lead, $18,831,600; 
zine, $18,731,920; quicksilver, $1,452,745; alumi- 
num, $1,716,000; antimony, $251,875; nickel, $8,566; 
platinum, $1,800; total, $527,218,084. 


es 


The Gulcher Electric Miner’s Lamp. 


A German writer has just announced that, after 
prolonged experiment, the well-known electro- 
technical engineer, R. J. Guicher, has designed a 
new accumulator lamp, which is claimed to be a 
distinct advance on those in use, It having been 
found that the small four-volt incandescent lamp 
Was insufficient, and that an elght-volt lamp was 
the Iowest suitable type, this latter was adopted 
and the difficult task of constructing a four-cell 
accumulator applicable to the service of this lamp 
Was undertaken and successfully performed. The 
weight of the lamp and accumulator is about 
seyen pounds, but this drawback is minimized by 
the provision of straps to enable it to be carried 
on the chest or*side alternately with the hand. 
The accumulator {s made of woven lead wire fa- 
bric and fine elastic glass wool, and is the lightest 
of its kind, In form the lamp is similar to the 
ordinary benzine miners’ lamp, and though heay- 
fer Is safer and gives a better light; the accumula- 
tors take a ten and eleven hours’ charge. The 
risks of extinction have been reduced to a min- 
imum; the troublesome creep of the acid up the 
positive electrodes is prevented by a special ar- 
rangement, and a pecullar arrangement of the 
stopper keeps the acid from overflowing. Three 
sizes of the lamp are made, one for elght-hour 
shift work, burning ten to eleven hours and gly- 
ing a ight of one normal candice; a lamp for shaft- 
sinking work (six-hour shifts), to burn six and a 
half hours, with a flame equal to one and a half 


normal candles, and provided with a shield to 
keep off water; a third form being fitted up for 
electric lenition, and burning ten to eleven houra 
with a light of one candle, 


a ee 
The American Trade Index. 


The National Association of Manufacturers has 
just issued the third edition of its American Trade 
Index. This book {fs a descriptive and classified 
membership directory of the Association, and in 
this new edition has developed Into a directory 
of American manufacturing concerns, which 
makes it a standard reference work of the highest 
value. It is a yolume of 670 pages and conalats of 
an alphabetical list of the Association's members 
and an alphabetical list of the articles made by 
these members, each ilat appearing In both French 
and English. The registered cable addresses of 
the members are also given. In the arrangement 
of the reading matter, the convenience of the 
buyer was made paramount to all other considera- 
tions, and St Is certain that the object of the com- 
piler to make the volume a handbook which will 
assist buyers to open up communication with the 
leading American manufacturers in the most con- 
venlent manner, has been eminently attained. It 
is difficult to see how an Index could be more com- 
plete and more carefully arranged for this pur- 
pose. 

The membership of the National Association 
now embraces about 1,200 of the largest and moat 
responsible manufacturers of the United States. 
It is a thoroughly representative organization, 
comprising every important branch of Industry, 
and covering every section of the country. The 
membership of a house in the Association fs a 
virtual guarantee as to the high character of its 
goods. The book is designed for foreign circula- 
tion only, It is presented free to foreign business 
houses, but $5 is charged for it in the United 
States. 

— ag 


Mineral Resources of Servia. 


Servia has hardly been considered, on this side 
of the: Atlantic at least, as of consuming im- 
portance ag a mining center. It may, however, 
interest Americans to know that the mineral fn- 
dustries of that little Balkan State have In recent 
years been attracting some attention. Mr. H. L. 
Geljssel contributes to this issue of “The Mining 
and Metallurgical Journal” an article on the pres- 
ent condition of mining in Servia. For about 
eighteen years, Mr. Geissel has been travelling over 
Europe, the north coast of Africa, Asia Minor, 
ete,, and has, therefore, had abundant opportunity 
to study from personal experience the relative im- 
portance of mining in different countries. 

Servla, as most readers are aware, is located In 
the Balkan Mountains, between the Adriatic and 
Black Seas, From a mineral point of view, it ts 
far more important than any of the other states 
of the group in which it is located. Its area is a 
trifle over 19,000 square miles, while its population, 
largely agricultural, somewhat exceeds 2,300,000, 
The mineral resources of the country include vari- 
ous kinds of coal, besides valuable deposits of 
silver, lead, zinc, iron, gold, copper, asbestos, 
quicksilver, antimony, and oll shales. Many con- 
cessions have been made to companies and pri- 
vate individuals for working the mines, and the 
State itself also operates a number of mining 
properties. While nature has endowed Servia with 
considerable mineral riches, better transportation 
facilities between the mineral sections and the 
outside world will be necessary before the devel- 
opment of the mines can reach anything Iike the 
perfection it has In America. The most famous 
Servian in the United States, by the way, ls Mr. 
Nikola Tesla, the well-known Inventor. 
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Mining in Servia. 
By H. L, Gelasel. 

More or lesa extensive deposits of all kinds of 
minerals occur in almost all countries of the Bal- 
kan Peninaula. With the exception of the petro- 
loum industry in Roumania, and the emery Indus- 
try In Greece, the mining Industries of the Balkan 
states, however, are developed only to a small ex- 
tent, chiefly because of a lack of enterprise, and a 
Jack of capital. It was only during the last few 
years that a stronger impetus was given to the 
exploitation of the rich mineral deposits of Servia, 
and many concessions have been granted of late. 
‘We may at once state that in connection with this 
first development of the Servian mining industry, 
a demand for improved machinery and mining 
tools has been created, and American manufactur- 
ers should not overlook the opportunities offered 
to them for the sale of thelr goods, not only in 
Servia, but all over the Levant. If it !s considered 
that the Balkan states proper—Turkey, Roumania, 
Bulgaria, Servia, Greece and Montenegro—im- 
ported in 1899 machinery and tools to the aggre- 
gate value of about $10,000,000, of which almost 
nothing came from the United States, it will be 
apparent that these are markets well worthy of 
our closest attention. 

There are convincing proofs that some of the 
Servian mines were worked on a most extensive 
scale in early times, and it Js generally believed 
that in the fourteenth century these mines had at- 
tained such notorlety that they were not inferior 
Inimportanceto those of the first European states. 
Since that time, however, they have continued to 
decline, and very little attention was paid to them 
until towards the first half of the nineteenth cen- 
tury. 

The new era in the history of Servian mines be- 
gan with the arrival of Baron Herder (an author!- 
ty on mines), who came to Servia at the instance 
of Prince Milosch, in the year 1835, At this time 
the Servian mines had gone through such a long 
series of misfortunes that the population was not 
favorably disposed towards them, the chief reason 
for this being the failure of the Government mine 
of Majdanpek. 

In 1878 several new mines were opened up, 
which caused considerable interest in mining clc- 
cles, and this was followed by an improvement in 
Servian trade and industry, especially as regards 
mining products. Shortly after this the construc~ 
tion of a narrow gauge line of railway from the 
Vrseka Cuka mine to the Danube gave a fresh {m- 
petus to the working of this mine by giving a 
new outlet for its products. In 1886 the State 
again began to work the Majdanpek mine, as It 
was considered essential to the {nterests of Ser- 
yian mines generally that the chief government 
mine should be regularly worked. 

Immediately after this some disputes arose in 
connection with the Kucajna and the Podgora or 
Podgorina mines, which were settled in fayor of 
the State, and from that time foreign capitalists 
began to interest themselves’ in Servian mines, 
The first forelgn mining company in Servia, 
“Lilndustrielle Serbe,” was founded in Brussels, 

On the occasion of the Paris Hxposition of 1889 
the ore deposits at Kosmaj were examined, the 
government granting 80,000 francs ($16,000) for 
this purpose, with the result that many new de- 
posits of ore were discovered, and the old deposits 
were carefully explored. In the same year the 
government mining department lald down new 
regulations for the future working of mines in 
Servia. In consequence of the taking over of the 
Servian railways from a French company, which 
‘had previously worked them, the government 
Wished to cease the importation of foreign coal, 
and determined to work the rich coal mines near 
Senje. In order to do this {t became necessary to 
‘construct & railway between the town of Cuprija 


and the sald mine, the second railway line bullt 
in connection with these mines, The “Skupsh- 
tina,” or Servian Parliament, at this time began 
to show some Interest In the development of the 
mines of Servia, and lator large sums were voted 
for carrying out the government mining opera- 
tions and for opening up new lines of ratlway. 

In reviewing the Servian mining industries, we 
may classify the mines as private and state. 

PRIVATE MINES. 

The private mines include coal, lignite, quick- 
sliver, silver, lead, zinc, and antimony. As al- 
ready mentioned In the beginning, considerable 
concessions have been granted during the last few 
years, and it would fill too many columns to give 
an account of all the minor enterprises, many of 
which are worked without machinery by a few 
men. We therefore confine our review to the prin- 
cipal mines, fifteen in number. 

Most prominent among them js the “Vrska Cuka 
Mine,” or “L'Industrielle Serbe,” a company 
founded in Brussels, with a capital of 7,000,000 
francs ($1,400,000). The mines are situated in 
the department of Crna Reka, in the district of 
Zajecar, near the village of Priita. The coal be- 
longs to the Lias, and is overlain by beds of clay 
and sand. ‘The thickness of the seam {s from 0.5 
metre (0.65 yard) to twenty-five metres Q73 
yards). The mine is worked by three adit levels 
situated at a distance of thirty metres (32.8 yards), 
one above the other, The coal is of very good qual- 
ity, chemically, but on being exposed to the at- 
mosphere it crumbles. The company has, there- 
fore, established a briquette factory near the 
mouth of the ‘River Timok, and has connected 
this factory with the mines by means of a railway 
elghty Kiloms. (49 2-3 miles) in length, with a 
gauge of thirty inches. The briquette factory is 
equipped with the latest and best machinery for 
the manufacture of briquettes, and can turn out 
elghty-five tons daily. There are about 300 men 
employed at the mine and briquette works. The 
briquettes are taken to the Danube (Lower) where 
they compete with English coal. 

Much Jess important coal mines are those known 
as the Dobra Sreca coal mine near the village of 
Vina, in the Zaglaylje district, the coal obtained 
from this mine being, however, of an excellent 
quality; the Podyis coal mine, near the village of 
Rgoste and Oresace, district Knjazevac. The coal 
of this mine too is of excellent quality. It is of a 
bright black color, with a conchoidal fracture. 
The price of the coal at the mine {s $2.75 per ton. 
The Kamenac coal mine is situated in the district 
of Podjana, near the village of the same name. 
The coal Is of tertiary age, and Js in reality a lig- 
nite; roof and floor consist of sand and clay. The 
Kraljeyac coal mines le in the districts of Alexi- 
nae, Boyan and Vakup, The mineral fs a brown 
coal of tertiary age. The chemical composition 
of this brown coal is as follows: 


Per cent, 
Carbon ... «+» 54,83 
Hydrogen . 4.48 
Oxygen and 20.77 
‘Water K 


Ash ... 


Tt gives 4,029 calorides, 

The Sisevac-Vrcie coal mine 1s situated in the 
commune of Beljan, The coal is of tertiary age, 
and in quality 1s similar to that of the state coal 
mine Senje. The Jekloy coal mine is owned by 
Josif Jekl, mining engineer of Petrovac. The Cos- 
tolac mine, situated in the commune of Costolac, 
comprises forty-one mining flelds. The mine lies 
cloge to the Danube, where some years ago, a quay 
Was constructed for the purpose of shipping the 
mineral direct from the mine cars. ‘There {s also 
a school for children attached to the works. The 
coal of this mine {s of a fair quality. The Dobra 


coal mine, situated on the Danube, in the district 
of Gobulac, has the deepest shaft of any mine in 
the district. A narrow gauge rallway, 1,640 yards 
in length, on the self-acting inclined plane sys- 
tem, carries the coal from the mouth of the pit to 
the Ianding stage, whence It is shipped to lighters. 
Latest reports are to the effect that this mine will 
soon be equipped with a new plant. 

Of other private mines the Kucajna lead and 
zine mine is perhaps the most prominent. The 
quantities of ore found vary considerably, for in 
some places there are pockets of ore 7,000 cubic 
metres (9,166 cuble yards) in size, while in others 
the nests of ore are only five centims (.3 cubic 
inch) in size, The minerals found are galena, 
Jead oxide and cerussite, all of which contain some 
silver and gold, blende, pyrite, pyrrhotine, chat- 
copyrite, bornite, limonite, antimonite, arsenopy- 
rite, etc, Near theese mines there are large smelt- 
ing furnaces for zinc and lead ores, but these have 
been idle for a long time, In 1896 the mine was 
fitted throughout with new machinery. The mine 
ig situated near Kucajna, in the commune of Ku- 
ceyo, 

Another important mine is that known as the 
Avala quicksilver milne, the property of the Anglo- 
Servian Joint Stock Co,, formed in 1839, with a 
capital of 4,500,000 francs. This mine is situated 
in the village of Ripanj, district Vracar, and has 
an area of forty-two mining flelds. The quick- 
silver occurs at the contact of serpentine and 
limestone for a distance of two kilometers (145 
miles) from the western side of the concession. 
The ore deposits are very rich. There are three 
shafts for connecting the different levels and for 
ventilating purposes. Additional shafts are now 
being sunk. In this mine rails are laid down in 
all directions to facilitate the transportation of 
ore. The new smelting works erected near the 
railway station of Ripany are built in a solid 
manner, The principal markets for the output of 
these works are Belgrade and Vienna. The aver- 
age yield of the ore worked is 1.80 per cent quick- 
silver; some deposits give as little as 0.2 per cent, 
and some as much as fifty per cent of quicks!lver. 

The Ripanj Quicksilver & Silver Mines Co. is 
a limited Mability company, established in London. 


STATE MINES. 


The Servian state mines tnclude copper, tron, 
coal, lead, antimony and zinc mines. Most prom- 
fnent among them are the Majdanpek copper and 
fron mines. It can be assumed with certainty 
that they were worked even In the earlfest times. 
The best information on the subject dates from- 
1719 to 1738, during the time of the Austrian oc- 
cupation. We learn that at this time the produc- 
tion of copper at the busiest period amounted to 
500 tons, In 1738 Majdanpek was completely de- 
stroyed by a horde of Bashibazouks. The greater 
part of the inhabitants fled to Hungary, some 
fled to the forests whence they only returned after 
the Turkish invasion, and the few that remained 
continued to work at the mines. The mines, how- 
ever, Were not again put into proper working or- 
der, and fell completely into decay. It was only 
in 1847 that the mines were reopened. From 1847- 
1849 Majdanpek had cost $1,200,000, not including 
the unpaid labor from the surrounding villages, 
which was estimated at a further sum of $600,000. 
Nothing more was done until 1860, when Majdan- 
pek was concessioned to a French company. The 
Preliminary expenses of forming this company 
Were so great that when, in 1861, they were ready 


to commence operations they had not suffictent 


capital, The result was that the company became 
bankrupt in 1866, and che material which re- 
mained at the mines was smelted {nto copper for 
the use of the Servian war office. In 1868 another 
attempt was made to work the mine, and since 
that time the principal efforts have been directed 
to the production of copper, the fron production 
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having beon almost abandoned on account of the 
bud quality of the iron, The enterprise had to be 
relinguished, however, after about a year and a 
half, and Majdanpek passed into the hands of an 
English company, compceed for the most part of 
the French shareholders of the old bankrupt Pran- 
oo-Servian company. In 1881 the mines were tak- 
en over by the Government. The output during 
the twenty-one years from 1870 to 1890 amounted 
In round figures to 66,993 tons of copper ore, which 
produced 2,419 tons of pure copper, the value of 
Which was 3,024,076 francs ($604,904), The present 
production Is some 850 tons per annum. There 
are about sixty machines In use representing al- 
together 510-HP, 

The principal State coal mine is that situated 
at Senje. The coal is heaped up into a coalfield 
Which, speaking generally, runs from north to 
ecuth, Having as far as is at present known a 
length of thirty kiloms (18 2-3 miles) and a 
breadth of twelve kiloms (744 miles). The coal 


Importance of Topography in Geological 
Surveys. 


By Benj, S. Lyman, Min. Engr, Geol., 
Life Member A. 1. M. E. 


The great value of topographical, or hypzomet- 
rieal mapping in practical geological tnvestiga- 
tlong is In general far too little appreciated, 
doubtless because it Is not property understocd, 
Not ouly is such mapping extremely useful, and, 
indeed, at least In some rude form quite indfs- 
pensable for displaying with any approach to 
completeness the situation and extent of mineral 
deposits; but it is, if possible, yet more absolutely 
necessary for measuring thelr cubical contents, 
or for answering many questions in regard to the 
methodsofmining them; and, moreover, it Is often 
the only possible means of determining their 
probable place of outerop, and gives in many cases 
very precious indications of the otherwise wholly 
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from Senje contains little ash and moisture; its 
calorific power is high, and it has a moderate 
flame, It can be used for heating, forging, and 
smelting purposes. It is calculated that the coal 
seams above the lowest adit level alone can pro- 
duce approximately 200 tons of coal dally, Every 
poesible meacure has been taken to secure the 
successful working of this mine. A briquette fac- 
tory, with two presses and proper machinery to 
supply 200 tons of briquettes dally, was fitted up 
some years ago. This plant was designed at the 
well-known German “Humboldt” factory near 
Cologne. A narrow gauge railway connects the 
works with the Servian state railways, 

“Cxher state conl mines of less importance are 
situated at Alikear and Misaca. Lead mines are 
‘situated near Kosmaj, and antimony mines at 
Podrina, but are worked only to a limited extent, 


hidden geological structure, In short, topograph- 
ical! mapping is needful, not merely for tastefully 
and clearly setting forth the facts, but as a means 
for ascertaining them. 

It is perhaps hardly necessary to spend many 
words In explaining how useful it is In the dis- 
play of the facts; for it needs little reflection to 
convince anybody that only a map that shows 
everywhere the height of the ground can Indicate 
with any clearneés or precision at every point 
how deep below the surface, how steeply Inclined, 
which way inclined, and how extensive may be 
the mineral deposits in question; and that, too, 
with due reference to the relative position and 
helght of all the surface features that affect the 
possibilities of opening mines, draining them, 
erecting mine buildings, road-making and the 
like, Such advantages of topographical mapping 
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are well-nigh obvious, and are generally admitted, 
even If not fully appreciated to thelr true extent, 

Tt Ia hardly lesa plain that sich a map ls neces- 
sary In order to compute with any precision the 
probable amount, in cuble yards or In tons, of 
any deposits Indicated upen it, taking Into ac- 
count thelr extent, a8 shown not only by the 
horizontal area underlain, but by the helght of 
the outerops at the surface of the ground and the 
depth reached by the dip—in a word, the auper- 
ficlal area of the depoalts, to be multiplied by the 
average thickness, for cuble yards, making the 
tons calculable according to the specific gravity. 
Of course, the proportion of the whole amount 
that lies above or below a given drainage level, 
or other level, or accessible within a certain dis- 
tance of a given shaft or drift, or within certain 
boundaries, can be reckoned In the same way. 
The depth of a slope or shaft at a certain point, or 
the length of a drift or rock-tunnel at another, for 
satlefactory mining, can readily be measured with 
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such a map, and could not be satisfactorily esti- 
matcd in any other way. For instance, the place 
for the first shaft sunk in 1866 at the Caledonia 
mines in Cape Breton was fixed upon with the 
help of such a map; and it was reckoned by the 
map that it would be 180 feet deep to the bottom 
of a certain coal bed, dipping about one in ten, 
and when the map was made In 1868, not ex- 
posed nearer than three-quarters of a mile away. 
The depth turned cut to be in fact 182 feet. OF 
course, rockbeds are not everywhere by any means 
so uniform in dip and thickness as to enable so 
close an estimate to le made, but a map of that 
kind Is nevertheless of very great use a8 a guide. 
Let us proceed, then, at once to the less gen= 
erally understood benefits of the topographical” 
method of working out the discovery of geologi- 
cal facts, Clearly a bed or vein of any mineral 


with a uniform vertical dip would have its outcrop 
represented by a straight line on a map, no mat- 
ter what variations there may be in the height of 
the surface of the ground. In like manner, on the 
map of a perfectly flat plain the outcrop of a bed 
or vein of any uniform dip would be indicated 
by astralght line. But if the dip be not voriical, 
and the surface of the ground be of varled height, 
evidently the course of the outcrop would not be 
straight. A straight line would Indicate the po- 
sition of the bed or vein at a certain level, but 
according as the dip Is steep or gentle the bed or 
yoin would, in a horizontal projection like a map, 
depart little or much from that line in rising to 
the outcrop at the surface of the ground. Conse- 
quently, on high ground the outcrop bends away 
from the straight line, and in low ground curves 
again towards the lower level. If the level line 
is itself a curved one, as In the case of a coal bed 
at the rising end of a basin or the sinking end of a 
rock-saddle, the outcrop at the surface of the 
ground of varied height will not be a parallel 
curve, but a more complicated one, eveu if the dip 
be uniform. But if the dip itself, as ts usual in 
such cases, vary according to the elevation—that 
is, become gentler or steeper at a higher level— 
the position of the outcrop will proportionately 
vary. The topographical map makes {t possible 
to take account of all these influences and to 
work out a more or less accurate result, accord- 
ing to the fullness of the information as to tho 
direction and amount of the dip and as to the 
holght of the ground. 

Tf the position of the bed or vein at a certain 
Jevel be marked by a line upon the finished map, 
the distance from that line to the outcrop at «ny 
other level is an indication of the steepness of 
the dip throughout that space, If the bed or vein 
be so marked at different equidistant levels, dif- 
fering by, say, 100 or 1,000 feet In height, the dis- 
tance of the lines apart indicate the steepness cf 
the dip at any point, just as the steepness of the 
surface of the ground is shown by the cloveness of 
the surface contour lines. In fact, the map be- 
comes a complete geometrical construction of the 
surface of the ground and of the underground 
mineral deposit, showing the shape and position 
of both the surface and the deposit. The actual ob- 
servations of the shape of the mineral deposit 
may necessarily have been fragmentary, out the 
graphic construction, perhaps with the «ld of 
many trial cross-section diagrams, reveals the 
general shape that the fleld observations help to 
indicate, and in cases of doubt often shows what 
fs the most natural and probable form. The some- 
times curlously crooked outcrop lines so worked 
out are not mere fancy, but the result of pains- 
taking elaboration of the Intersection of the 
adopted most probable, if not certain, form of the 
coal bed with the surface of the ground. 

But the mere shape of the surface of the ground 
In very many cases gives evidence of the under- 
ground geological structure, hidden though this 
be by the superficial disintegration of the out- 
cropping rockbeds; for it must be borne in mind 
that the present surface Is the result of wearing 
away through countless ages under the action of 
rains and streams aided by the disintegrating !a- 
fluences of the weather, air, moisture, changing 
temperatures and frost. Obviously some beds must 
resist these influences better than others can. 
Hard beds will be worn away less rapidly than 
soft ones and will, consequently, tend to staud up 
higher at last than less firmly coherent ones. 
Some whole groupa of rackbeds or geological for- 
mations are much harder and more reslating 


‘than adjoining ones, and so tend to form moun- 


tains bordered by valleys in the softer forma- 
tions. The fact first became especially noticed 


‘sixty years ago in the study of the geology of 


Pennsylvania by the State Geological Survey; be- 
cause the effect there is strongly marked by large 
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groups of hard beds, separated by large groups 
of soft ones throughout wide regions that ars con- 
cordant ench within itself in respect to dip and 
other conditions, though differing markedly from 
one another In dip. The geologists of that sur- 
vey observed also the pecullar effect of the dip 
upon the topography in the shape of anticlinal, 
synclinal or monoclinal mountains, and acquired 
great skill in recognizing the formations and the 
geological structure by the very succession and 
form of the mountains and valleys. 

On a much smaller scale, too, the topographical 
effect of harder and softer beds fs noticeable and 
a very helpful guide to the geological structure. 
Take, for example, the accompanying map of the 
Mossglen Tunnel, not drawn, to be sure, for the 
present purpose, but capable of serving well as 
an illustration of the value of topographical {n- 
dications of the geological structure. ‘The rocks 
of the field mapped are In the upper part the low- 
er productive coal measures, partly very hard 
sand rock and conglomerate, and partly softer 
shales and anthracite coal beds; and in the lower 
part the very hard Pottsville conglomerate, or 
Pennsylvania formation No. XII. The main fea- 
tures of the geological structure are most strik- 
ingly Indicated, particularly by the topography 
of the western two-thirds of the map. There, on 
the north, the east and west valley of Big Creek 
lies In the hollow of a deep basin in the somewhat 
softer racks of the lowermost part of the coal 
measures; while on the south, about the centre of 
the map, the eastern end of the great Mine Hill 
anticlinal brings up the very hard Pottsville con- 
glomerate into a high east and west ridge, with 
its axis near the letters P. & R. To the north of 
the basin there is another much smaller, double 
basin, or pair of slight depressions, causing the 
small flat piece of ground at the northeastern 
corner of the map, and dying out gradually to- 
wards the west, s0 as to be perhaps scarcely no- 
ticeable beyond the middle of the map. That de- 
pression is known as a more decided basin in 
mine workings a mile or more to the east, and 
within the map has been proved by several trial 
pits. 

Let us now look more in detail at some of the 
smaller features of the topography. Beginning at 
the two mine slopes near the northeast corner of 
the map, {t will be observed that the outcrop of 
‘le Kentucky Bank, or Mammoth Top Split, coal 
bed, dipping about 55° southerly, is overlain at a 
couple of hundred feet to the south by material 
that forms a decided ridge, with a steep southern 
slope, and not far westward with a steep north- 
ern slope aleo, Indeed, the top of the ridge Is 
marked here and there with boldly outcropping 
pebbly sand rock, and ends with a large high 
crag of hard coarse conglomerate, at Neison’s 
Breaker near Little Creek, 500 yards west of the 
mine slopes, The creek has cut across the hard 
rockbed, and westward the exposures of the rock 
do not recur; although the coal bed has been 
proved by several trial-pits to be in undisturbed 
position there, as confirmed also by provings of 
other parallel coal beds, mostly at points first as- 
certained by means of the mapping. Going still 
further westward, the hard underlying rockbed 
soon shows {te presence by rising ground, which 
presently bends southward at the “spoon of the 
basin,” where the six trial-pits, near the upper 
(eastern) surface of the rockbed, showed very 
Bentle easterly dips. The hard rock, on reaching 
the southern side of the basin, near the southern 
corner of the S. & W. tract, bends eastward, and 
with a gentle northerly dip of about 20° forms a 
somewhat broad-topped ridge, with a steep rocky 
southern escarpment. That southern steep, how- 
ever, Is Interrupted by a terrace where the softer 
Kentucky Bank coalbed crops out, There, among 
the blocks of pebbly sandrock fallen from the 
cliffs above, the very first trial-pit proved the 
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presence of the coalbed, much to the surprise of 
men who, without knowledge of the real geologt- 
cal Indications of the topography, yet are apt to 
exaggerate the Influence, or, as they consider it, 
the underground effect, of superficial efrcum- 
stances, tke bold, yet quite natural, not eapectal- 
ly disturbed ledges of outcropping rockbeds. The 
hard rockbed continuing eastward and bending 
southerly, near the eastern edge of the map, 
round the sinking Mine Hill anticlinal, with very 
gentle dips near the axls, and exposed here and 
there In cliffs on the roadside near the east edge 
of the map, affects the topography, forming a hill, 
that {s shown only In very small part within the 
limits of the map. 

It must be remembered, however, that rockbeds 
are generally variable in character, thicker at 
one point than at another, harder in some spots 
than In others; at some places, as In the case of 
the hard bed just followed up, mere sand rock, 
at others pebbly with scattered pebbles, and agato 
almost wholly made up of coarse pebbles, and ac- 
cordingly vartable in the power to resist the erod- 
ine agencies, Besides, the local strains and fie- 
suring or crushing caused by the folding of the 
rockbeds Into basins and saddles must necessarily 
have made some portions more vulnerable than 
others. Furthermore, the steepness of the dip of 
a rockbed may by the consequent character of the 
outcrop make a difference fn the ease of eroston. 
The eroding agencies, moreover, can work with 
greater effect In some places than In others; more 
powerfully In or near the channel of a stream, 
where the volume of flowing water 8 greater, es- 
pecially at times of flood, than at the summit of 
divides between valleys, where there fs only the 
falling rain water to wash away the rocky or 
earthy materlal. It must not, therefore, by any 
means be expected that a hard bed should make 
everywhere a uniform ridge, and a soft bed a 
uniform hollow. 

Even more-than the valley of Little Creek, the 
course of Bie Creek, cutting across the Mine Hill 
anticlinal rldee of very hard No. XII conclomer- 
ate at the steep, narrow, wildly rocky Mosselen, 
is {tself a striking Instance of a deep depression 
In what Is mainly a high ridge caused by hard 
rock {n anticlinal form. Tt would be difficult, or 
wholly Imnossthle now to trace ont all the precise 
causes of this local effect and show In detail ex- 
actly how {t was probably due to the mere wear 
of the stream ftself throurh many thousands. 
nay, milllons of years. having nerhans orfzin- 
ally started In some fissures or weak spots occa- 
sfoned by the folding of the rockheds, and possl- 
bly heen somewhat hastened by a former greater 
volume of water than the present stream. But we 


may confidently belleve that the causes were of. 


that slow-acting character. working through !m- 
mense periods of time, and not at all like the in- 
stantaneous bursts of energy that the huge. con- 
fusedly scattered blocks of merely fallen, weather- 
loosened or frost-broken conglomerate suggest to 
the plenicking visitor. who has the {mpression 
that what he sees must have been effected within 
a few days or hours, It !s that persistent, long- 
lasting, mostly uniform action that has produced 
topography in the main so closely agreeing with 
the geological structure and so trustworthy as a 
gulde to its interpretation, 

It may now be perceived how much more advan- 
tageous In the end is the topographical method of 
geological surveying than the more miraculous, 
more expeditious and more popular way of mere 
Sagacious conjecture, simply stamping the foot 
on the ground and declaring with emphasis that 
this or that glorious state of things exists ata 
depth of 200 feet, and leaving the facts to be 
tested later by a diamond drill hole or other yet 
more costly means, Instead of by far more satls- 


factory and far less expensive trial-digging at an 


ascertained place of outcrop. 
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The Bethune Colliery Exhibit at Paris. 


‘The award of a grand prix to the company and 
of three gold medals to as many of its managers 
by the Judges at the Paris Exposition has attract- 
ed widespread attention recently to the Com- 
pagni des Mines de Bethune. ‘the company’s re- 
ciplents of the gold medals were M. L. Mercier, 
the general manager; M. Malatray, the under- 
ground manager, and M. Pirckher, the chief en- 
gineer for the surface works. For the illustra- 
tions from which accompanying cuts were made, 


also by Coxe screens, Owing to the arrangement 
of carrying and picking belts each size can be 
londed separately, or any desired combination can 
he made, The roller bar screens and the Coxe 
screens, that have been In operation for three 
years, have given every fatisfaction; and a trial 
has been made of bearings made of olled wood 
that have not as yet shown any appreciable wear, 


SCREENING PLANT AT NO. 9 PIT. 
As the semi-bitiiminous coals of this pit are 
very friable, the screening plant was designed 
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THE BETHUNE COLLIBRY'S WAGON TIPPLER. 


and for the map, the following description of the 
mines of this well-known French company, we 
are indebted to an article in the Colliery Guard- 
fan. 

The Bethune Company was one of the first to 
use compressed air in underground workings, 
hay!ng in 1875 started a Dubois-et-Francois com- 
pressor made at the Fives-Lille works. In 1882 
all the pits were provided with compressed alr, 
the compressors employed (in addition to whose 
Jaid down at one or other of the pits by the mak- 
ers just named) being the Dujardin compressors 
with large inlet and delivery valves, kept down 
upon their seats by springs, provided with jet in- 
jection; and Dubois (Anzin) compressors, with 
small Corliss valves for both inlet and delivery, 
kept cool by drawing in water through the inlet 
valves. A careful study of the working, yleld and 
maintenance of these different compressors, as 
well as the information received as to othera fn 
use in the nelghboring collieries, induced the 
company to adopt for its new installations a type 
that appears to unite all the conditions necessary 
for economical working and a high yleld with a 
minimum expense for maintenance. The various 
parts are very strong; and, for better distributing 
the very variable efforts exerted by these appli- 
ances, the system in stages, or compound, has 
been adopted, with the result of rendering the 
working regular even in the case of a high speed 
and high expansion. Small Corliss valves are 

“employed both for inlet and’ delivery; and from 
five to six kilogrammes (mean twelve pounds) of 
water are drawn in for each cubic metre (35.81 
cubie feet) of air during the period of compression 
by pumps driven by the compressor engine, 

SCREENING AND SIZING. 

Screening and sizing have received a great deul 
of attention from the company during the Inat 
few years with a view to the putting up of a 
screening plant that shall, as far as may be possi- 
ble, meet the requirements of consumers; and the 
plants at pits seven and nine constitute two dla- 
tinct types that are followed by all the others. 
The screening plant of No. 7 pit, where the bitu- 
minous and coking coals are worked, is made 
double, 60 a8 to permit of screening the two va- 
rieties simultaneously, six sizes being made by the 
bar screens on to which the coal is tipped, and 


so as to avold all causes of breakage so far as 
possible; and an arrangement of shaking tables, 
one above the other, has been adopted which 
classes the coal methodically, beginning with the 
large. The products intercepted by each perforat- 
ed plate are delivered without fall on to the corre- 
sponding belt, while those passing through the 
holes are brought by a shoot forming part of the 
shaking table, and which moves underneath the 
picking belt, to the upper part of the next per- 
forated plate. This arrangement has led to ar- 
ranging the picking bells one above another, so 
as to give on to telescopic spouts for loading the 
classed coal on to wagons. Before reaching the 
spout these coals are passed over small shaking 
grids, which separate the small due to breakage 
during the cleaning, that {s brought by two carry- 


being loaded separately. In order to facilitate the 
acreening a plate with 15 mm. (%In.) holes, 
placed above the first shaking table, immediately 
after the Briart bar screens, permite of frecing 
the mass from most of the “fines,” that are drawn 
along by the carrying belts, and on to which are 
also delivered the products that pass through the 
last shaking tables. When it Is desired to make 
the so-called font venant, or uneereened coal, 
these perforated plates are rapidly replaced by 
others not perforated. The stone picked out is 
thrown into a series of hoppers and sent outside 
the screening department by a Kreisa conveyor, 
The screens are driven by vertical two-cylinder 
engines of 70-HP.; and this plant, which tas been 
in operation for more than a year, has given 
thorough satisfaction. 


THE WASHING FLOOR, 

The washing floor, for dealing with 100 tons 
per hour, was started in 1897, while the first bank 
of coke ovens was begun at the same time. The 
washing plant is divided into two parts, for per- 
mitting the simultaneous treatment of two varl- 
eties of coal, brought up in the company’s fifteen- 
ton wagons, which are discharged by tipplers of 
the same type as that fllustrated in connection 
with the canal loading station. The coal, which Is 
recelved in hoppers, is taken up to the top of the 
bullding by two bucket-chains, which spread it 
out on shaking tables from the following classifi- 
cations: From 50 mm. (2 fn.) to 7 mm. (%4-in.), 
conveyed directly to the loading towers after hay- 
Ing been picked om a traveling belt; 30 mm. 
(13-16 In.) to 50 mm,, 15 to 30 mm. and 8 mm. 
(5-16-in.) to 16 mm., which sizes are carried along 
by water currents to the washers for treating 
the “grains;" (3) 3 mm. (%4-in.) to 8 mm. and 0 to 
2 mm., which are also carried along by water 
currents to the felapar boxes to be washed, or are 
conveyed, wholly or partially, to the loading tow- 
ers direct. 

There are three washers for “grains” in each 
portion of the plant; and the classification is ef- 
fected by density in piston washers. The pure 
coal passes off with the upper current of water, 
while the shales and the “mixed” (coal and shale 
together) from the three washers are conveyed 
by a creeper and a bucket-chain to a re-washing 
tank similar to the preceding, the “mixed” being 
discharged into a concentrating cistern or loaded 
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ing belts on to that of the “fines,” In front of 
these grids there {8 a reconstitution belt, on which 
the various sized products are brought by means 
of rakes, and also dellyered on to a fourth belt. 
‘The last shaking table has two perforated plates; 
and the products are sent, by means of shutters, 
either on to the fourth belt, or on to those for the 
“fines.” It {8 also possible, by substituting for 
the second perforated plate one not perforated, 
to send the 0 to 50 mm, (2 in.) size on to the 
fourth belt, or a part of it only, the remainder 


directly in a tower. The shales from eight to fifty 
millimetres, forming the bottom bed of the wash- 
ing table, are drawn along by a water current 
Into the tank that receives all the rubbish. 

There are six “fines” washers for each portion 
of the plant; and they consist of double cases, In 
the hinder portion of which moves a piston that 
gives the water its upward movement. Gauged 
pieces of feldspar, acting as valves, constantly 
draw along the shales to the bottom of the hg 
while the pure coal passes off with the upper cur — 


Fent of water. The first and second case of each 
washer recelve the shales; and the third the 
“mixed,” while the pure coal passes Into a tank 
common to all the washers, The “mixed” products 
of the third cage are rewashed in appliances {den- 
teal with the preceding; and the shales are drawn 
along by a water-current into the rubbish tank. 
‘The pieces of coal up to § mm, (5-16 In.) from 
each part of the plant are drawn along into con- 
centration basins. An arrangement special to this 
plant permits of obtaining menus (small) of con- 
tents in volatile matter varying from fifteen to 
twenty-elght, or coals cf the same contents con- 
taining various proportions of “grains” of differ- 
ent dimensions forming “fines” of 0 to 15 milll- 
metros, 0 to 30 millimetres, 0 to 50 millimetres, 15 
to 30 millimetres 15 to 50 millimetres, 26 to 30 
millimetres and 26 to 50 millimetres (1 in, = 25 
mm), with sixteen, twenty, twenty-four, or twen- 
ty-elght per cent of volatile matter, The washed 
products are loaded by means of trap doors under- 
| neath the storing towers into railway wagons, 
while the rubbish is sent away by Decauyille 
trams or ordinary wagons, There is a laboratory 
where an analysis can be made of all the coal ar- 
riving, and of all the fuel (coal or coke) before be- 
Ing sent off in execution of orders, while it also 
serves for testing all the raw materials received 
by the company, the number of analyses made 
daily varying from 200 to 250, 


RAILWAY WAGON TIPPLER, 


During the first year of working its concession 
the company’s attention was turned to the eco- 
nomical sending away of its coal by water, At 
first the mine tubs were simply Upped Into the 
canal boats; and subsequently railway wagons 
Were discharged by the shovel Into trams that 
‘were tipped into wooden hoppers for lessening the 
height of fall. In 1878 the engineers, after pro- 
found study of the various methods of loading, 
decided to adept the Anzin tippler, in which the 

| force of gravity is utilized, not only for tipping 
the wagone, but also for moving them along over 
all the lines of way. Two tipplers are erected on 
one side of the dock, each capable of loading 120 
tons per hour. The full wagons arriving from the 
pits are drawn up the gradient by locomotives 
being shunted if necessary on to a series of lateral 
sidings; and then each set Is brought to the tip- 
plers. The empties run down the falling gradient, 
the movement of the wagons being thus effected 
with a minimum of expense. The first tipplers 
ir had the disadvantage of working too sharply, 
which was, however, to a great extent if not en- 
tirely counteracted by the use of hydraulic brake. 
In 1890 the differential counterweight was re- 
placed by a differential pendulum with an hydrau- 
te brake; and the tipplers thus transformed, that 
give thorough satisfaction, have, since 1896, por- 
| mitted of tipping indifferently the old ten-ton wa- 
gons, and also the company’s new fifteen-ton wa- 
sons, made entirely of iron or steel. These tip- 
plers, shown by the accompanying side and front 
views, work through variation in the position cf 
ie the system's centre of gravity, which is on one 
| side the axis of rotation when the Wagon is full, 
| and on the other when it is empty, this being 
| brought about by an eccentricity in the centre line 
of the track with reference to the axis of rotation, 
and also through the effect of a counterweight, 
fastened rigidly to the platform provided with two 
trunnions and constituting the tipping arrange- 
ment. The motion {8 regulated by a hydraulic 
brake consisting of a cylinder in which moves w 
piston connected with the platform by a rod, it 
being possible to make or suppress communication 
between the two faces of the piston, This brake 
“also ‘serves to hold the system fast at its extreme 
Pea SaA the piston acting on an incompressible 
quid, ‘The wagon floor Is Inclined thirty-five do- 
‘grees, and the coal passes off without any direct 
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fall to the bottom of the boat by a hopper pro- 
longed by two movable shoots. A mechanical 
towing plant permits of moving the boat, without 
any Inbor being required, in either direction In 
front of the hoppers. 
BARRIER FOR CLOSING SHAFT. 

The atitomatfo barrier got out at the Bethune 
Colliery is shown by the accompanying elevation 
(in the position of closed), side views and plan (ir 


. the position of open), and also by goveral detatls, 


the curved arrows in the enlarged plans Indicating 
the direction of opening. It can only be opened 
whon the cage comes in front of the landing that 
it protects, the barrier closing of itself and be- 
coming locked directly the cage is moved away 
from the landing, The arrangement consists in an 
eye, A, moved by the cage on encountering the 
push, B, and which ts traversed by the upper part 
of the hinge-pin, C. The engagement is effected 
by a recess, D, in the Inside of the eye, and which 
recelves the tenon, 1, in one plece with the hinge- 
pin of the barrier, this being the closed position, 
When the cage comes opposite o landing, it acts 
on the push B, moves the interlocking eye A, and 
frees the tenon &, thus releasing the barrler, 
While turning £0 as to open, the barrier rises on 
the helicoidal path, H, that surrounds the bottom 
of the hinge-pin, The barrier rises on the hell- 
coldal path, with the ald of three small rollers, 
G, until ft is held open by a spring latch, V, en- 
gaging In the catch R that forms part of the eyo 
A, this being the open position. When the load- 
ing operations are finished and the cage Is moved 
away from the landing, {t leaves the push, B, thus 
releasing the latch, V, when the barrier, In obe- 
dience to the action of gravity, turns on its hinge- 
pin, descending the helicoldal path H and, at the 
moment of the barrier’s closing, the eye A, owing 
to the spiral spring In connection with B, en- 
gages with the hinge-pin, and again keeps the bar- 
rier In the closed position, 
ee 


Coal in the Arctic Regions. 


To obtain fuel from the arctic regions eeems al~ 
most a paradox, says a writer in the London 
Standard, but it is reported that good seams 
of coal haye been found on the western side of 
Spitzbergen, and are to be worked on the most 
approved business principles. That carboniferous 
rocks existed In the {sland has been known for 
some time, but during the last summer experts 
were dispatched from Norway to ascertain wheth- 
er the mineral was sufficiently abundant and ac- 
ceasible to be worth working. Their reports are 
most favorable. Good furnace coal has been found 
in Green Harber, on the south side of the en- 
trance of Ice Fjord, which plerces so deeply into 
the western flank of the principal island that the 
latter fs almost cut up into three parla by the 
meeting of inlets from opposite coasts, 

At another place in the same fjord three of the 
seams are from elx to nine feet thick, and as they 
are above sea level must crop out at the surface, 
‘The larger and eastern part of Spitzbergen is more 
or less a plateau, and the strata are horizontal, 
ranging from the period anterior to the carbon- 
iferous to that In which our chalk was deposited, 
‘The western part is mountainous, and consists of 
older crystalline rocks, but uplifted parts of these 
sedimentary strata here and there rest upon them, 
as ls the case where these seams have been dis- 
covered. In such circumstances, the flelds are 
Ukely to be limited in extent, and the seams may 
be tilted at high angles, or broken up by faults, 
Still, as the coal can be worked by adits its acces- 
ability and the consequent economy {n labor wil? 
be a compensation. These discoveries make it 
highly probable that larger, and perhaps richer, 
flelds exist In the eastern part of the island which, 
however, will be leas easily reached, j 

‘The effect, direct or indirect, of the Gulf Stream® 
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opens the west coast of Spitabergen in summer, 
but the other Is more dificult of approach. ft Ie 
atated that even fn the sheltered Tee Fjord the 
coal cannot be shipped directly from the tand, and 
the plera must be removed before winter, during 
parts of which work will have to be suspended, 
But when the coal has been followed for some ilt- 
tle diatance from the surface, thete will be nothing 
topreventthe miners from going on even in Decem- 
ber. The ground, no doubt, fs permanently frozen 
for a considerable depth, but the temperature will 
rise steadily as the distance from the surface in- 
creases, and will be tiniform, After a while the 
mine will be more comfortable than any hotise. 
As it fs, the party will Winter tn the island from 
the firat, and the longer they can work the more 
healthy they will be. But Spitzbergen may not 
be the only Arctic Island in which coal occurs, 
though perhaps it Is the most favorable for com- 
mercial purposes. The fuel may be found in Franz 
Josef Land; beds full of fossil plants occur near 
Kira Harbor—of later date, Indeed, but in rocks 
which elsewhere occasionally produce coal, From 
Nova Zembla Colonel Feilden brought back epeci- 
mens of limestones which experts assigned to an 
age very near that of our English coal beds, and 
other localities could readily be named. But these 
magzses of fossil vegetable matter indicate curl- 
ous changes In the climate, Nowadays nothing 
bigger than the stunted Polar willow grows in 
Spitzbergen. Even In the extreme north of Nor- 
way the hardy birch fs dwarfed. Yet these an- 
cient plants formerly almost rivalled forest trees, 
and the change Was late In coming. A temperate 
climate existed as far north as the seventieth 
parallel, and in Greenland beds of brown coal 
were formed even In the Tertiary era. At that 
time the plane, the magnolia and the vine flour- 
ished in the latitude of Disco Bay. 
gen 


First Electrically Equipped Lead Mine. 


The St. Louls Smelting & Refining Co. of Dea- 
loge, Mo., has just completed what is said to be 
the first electric power and lighting plant to be 
used in equipping a lead mine. Many coal, copper 
and gold mines are being run by electricity, but it 
{s asserted that the St. Louls company fs the first 
to use electricity in running a lead mine. The in- 
stallation was made under the direction of Alex- 
ander Andergon, representing Floy & Carpenter, 
consulting engineers of New York City. The plant 
is thought to be one of the best specimens of econ- 
omy and effictency In the country. Of not less in- 
terest than the installation of electrical machin- 
ery Js the mining machinery plant now tn place 
in the big mill. The mill is built in four sections 
and in each section {a a complete set of jige es- 
pesially built of cast iron by the Gates Tron 
Works. In cach section there are two crushing 
rolls of sixteen tons each and one of elght tons, 
also bullt by the Gates Tron Works. 

A main line jack shaft runs the full length of 
the mill. It is belted to individual shafts with- 
clutches for driving each section, and was supplied 
by the Hill Culteh Co, The mill is equipped with 
two large settling ponds from which the water is 
taken by two triplex Worthington pumps driven 
by a rope drive from the main shaft. When run- 
ning full capacity the mill treats 1,000 tons of ore 
dally, each section contributing 250 tons to the to- 
tal. The three slime tables provided in each see- 
tlon were made by the Gates Iron Works. In the 
entire mill there are 176 jigs or forty-four for each 
fection, All of the structural work for the bulld- 
ing comes from the Shiffler Bridge Co, of Pitts- 
burg. The engines and compressors are of the 
Filer & Stowell make, and the Babeock & Wilcox 
Co. supplied the boll R. D. 0, Johnsen Is the 
superintendent of the plant, his ist a 
Charles Schwartz, and H. M, McChesney is 
priests emg % a a 
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ed, having a capacity of reguiating to the extent of 280 amperes 
on a variable load, having momentary fluctuations. The switch- 
board is constructed of blue Ve 


rmont marble, and is provided 
with quick-break switches and magnetic blow circuit beakers. 
There are two generator panels, three feeder panels and two ator- 
age battery panels 

The storage battery gives out from seventy to elehty per cent 


of finctuating load, namely, when holst or locomotive starts 


and maintains an absolutely constant voltage at the main bus- 
Dara in the following way The variable load bus-bara are not 


connected with the main bua-bar 


except through the booster’s 
ration. The serfes windings of 
the booster flelds are wound in opposition to the shunt fleld wind 
in and consequently when there Is a call for current on the 


series fleld when in regular op 


variable load bus-bars, the current coming through the booster 
series coils automatically weakens the flelda of the boosters 
(which are excited from the main bus-bars) and allows the cur- 


rent to feed out from the storage battery to the line in parallel 
with the 


series connections; the percentage of current required 
from the storage battery being regulated by the shunt flelds 
of the boosters, so that when 
the load goes off, the proper 
proportion of the current will 
be boosted back Into the stor- 
age battery and keep it fully 


d ready for the next 
able load call. A thre 
connection is made for 
are and incandescent lighting, 


The mine workings are now about 450 feet below the surface. The ore 


positive and negative leads 
comes to the top in cars holding one ton each and travelling at the rate 


being taken from the main 
bus-bars, and the neutral from 
the storage battery, as shown 


of 900 feet a minute. It is dumped 
on the grizaly bars from which the 


smaller pieces fall below Into a bin in the diagram of connections. 


while the larger ones are fed into This gives 250 volts on a aide. 


3 crushed 


crushers. After the ore General Blectric enclosed arc 
it drops into another bin from lamps are used singly across 
the 250 volts, and 250-volt In- 


candescent lamps in the same 


which it is carried by a belt con- 


veyor to the large bins In the main 
mill. From these bins it goes to candestene Teepe ihe ee 
the crushing rolls y 


close that no appreciable 
At No. 2 mine is the centre of the 


variation is noticed in the in- 
distribution of ore. A trolley line candescent Hghting at night, 


a mile long connects No, 2 with No. when all machine 


$, and another a half mile long joins 
No. 1 and No, 2. It also meets the 
main line of the Mississippi & Bonne 
Terre Railroad, There are in all 
three miles of single track, with oak 
ties and sixty-pound rails. There 
are two trolley wir 
cause the current Is used in the mines for lighting and 


y is run 
ning. The current for each 
circuit is fed through a 
Zs Thomson recording watt-me- 
” _ S r 4 4 ter; the total output is regis 
RUD EET age i : tered : Uiatlarve sistas cor 
nected to the main bus-bars. 
ctric Co, furnished all the dynamos and motors, and the 
Battery Co, supplied the storage battery 


Ww 


4 overhead, positive and negative, be- The General 
trie Stors 


power, and the danger of grounding would be great with a single 
track Iine and rail return. General tric No. 00 grooved trolley 
trolley wire is used throughout, as are General Plectric standard 
fittings and suspensions, with the exception of the crossings 
which had to be especially made because of the proximity of the 
two trolley wires, Twent 
brakes and double trolle 


-ton locomotives equipped with al 


draw the cars, The locomotives draw 
the ore to the central storage bins from the mines, take the waste 
rock from the mill and the concentrates from the mill to the rail 
road siding, as well as the coal from the railroad to the power 
house dump. One feature of the plant is a machine shop run by a 
10-HP. electric motor, and a carpenter shop and saw mill run by 
a 16-HP. motor. A triplex pump at the river 3,000 feet away from 
the mill is run by a 60-HP. motor. This pump delivers 1,000 gal 
lons every minute for use in separating the ore. Power for the 
entire plant comes from the central power house, where there are 
found four 300-HP. Babcock & Wilcox water tube boilers and in 
the engine room one 850-HP. cross-compound condensing Corliss 
engine, direct connected to a 250-IKW. 500-volt compound-wound 
generator; the balance of the power furnished by this engine 
drives the jack shaft In the mill. There is also a 350-HP, cross- 
eompound condensing Corliss engine, direct connected to a 260- 
KW. compound-wound generator and a cross-compound condens- 
ing tandem Corliss valve air compressor, capable of compressing 
250 feet of free air per minute to 100 pounds per square Inch, The 
compressed alr is used for the rock drills at the mines and the 
Signals overhead. There is also a chloride storage battery of 260 
fifteen-plate type “KE” cells, a booster with motor, direct connect- tla! 


Fig. 2 
AN ELECTRICAL LEAD-MINING PLANT. 


Fig, 1.—tInterlor of Power House; Laying 


‘oundations for the Maobinory, Fig. 2.—View of the Mill, Fig 
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The Principles of Mining Law. 
By Charles J. Alford. 

Much of the dissatisfaction with modern min- 
ing law appears to be caused principally by two 
fundamental mistakes, Firstly, the hasty, Ill- 
considered Intraduction of regulations into a coun- 
try for which they are not sulted from another of 
totally different conditions; and, secondly, the re- 
tention of Jaws and usuages which were necessary 
in earlier times, but which the changed conditions 
of a progressing country no longer require. As 
an example of the first of these may be quoted 
the mining laws of the British South Africa Co., 
and of the second the Claim and Warden System 
of the Australian Colonies. 

Mining law, like all other law, exists and should 

be framed for the collective good of the communi- 
ty of all classes alike, and those laws which act 
unduly in the interest of the working man and 
place upon capital too onerous burdens are as 
detrimental to the true interests of a community 
as any which may act In an opposite direction, 
In these days of constantly increasing pressure 
of competition, combination and the employment 
of capital are becoming ever more and more néc- 
essary in mining, as in every other industry, and 
the need of the individual independent miner and 
prospector, with other workers of his class, re- 
cedes more and more into the background, and 
gives place to the capitalized corporation; yet how 
few of the modern mining laws appear to recog- 
nize this—the small “‘claim’’ still holds its place, 
with the little pottering fees for prospectors’ and 
miners’ licenses, and titles are made to depend 
upon the digging of a few small holes, or, worse 
still, on the constant employment of some cer- 
tain number of men, whether their work be neces- 
sary or not. A dawning glimpse of the true sit- 
uation appears in some mining codes in regula- 
tions for the amalgamation of claims, but this is 
only a cumbersome and expensive method of pass- 
ing on the ground to a capitalized corporation, 
which end could be much more easily arrived at 
by granting it to the corporation in the first in- 
stance without the intervention of the private 
prospector. : 

Analogous cases to those of which the author 
has had repeated experience will doubtless occur 
to the minds of many members of the Institution. 
How often in the colonies is a mining property, 
which would require a capital of £50,000 for its 
adequate development, taken up by a few work- 
ing men who probably could not raise £500 
among them for any purpose, with the result that 
no scientific system of mining can be carried our 
or necessary machinery purchased. Consequent- 
ly, after a few months of struggling work, all the 
available mineral In sight is taken out to pay 
current expenses, and work ceases, leaving what 
might have become a paying mine a wilderness of 
holes, in which nothing can be seen whereon to 
base an encouraging report for continuing opera- 
tions. “Paying from the grass’’ too often means 
stopping work not far below it. Another frequent 

ie 15 one where the prospector acquires a min- 
fae property without having either the means or 
the intention of doing any serious work upon it, 
and then, holding on to the property by some sub- 
terfuge, waits the coming of any speculative in- 
dividual who will give him an absurd price for {I 
in order to pass it on at a further largely aug-~ 
mented price to a company whose capital, in or- 
der to pay these totally unnecessary demands, 
must be such as to preclude the possibility of pay- 
able working. 

Alluyial gold mining is naturally the work of 
the Independent individual miner, and ita value in’ 
attracting a population to hitherto unpopulated 
countries is certainly very great; but to a country 
generally this appears to be its only value, as 
royalties or rents of alluvial claims are always 


diMeult and often imposalble to collect, and the 
Hches obtained on gold digging are soon dissipat- 
ed, Tt 18 not necessary further to discuss this pub- 
ject here. As the more remote corners of the 
world are becoming quickly opened up the 
chances of discovering important alluvial diggings 
near to any important centres of civilization pass 
away, and with them the necessity for consider- 
ing the laws which were framed for their regula= 
tion. We shall more usefully occupy our time in 
considering those which apply to the mining of 
metalliferous minerals in veins or other analogous 
deposits, 

An analysis of the mining laws of th world 
shows a grouping of the principles of their con- 
struction under two great primary heads: (1) 
That under which the owner of mining property, 
be that owner the State or a private Individual, 
has the right to grant concessions of such mining 
property to individuals or corporations at discre- 
tion. This, for the sake of convenience, we will 
call the “concession” system, (2) That under 
which any individual has the right to locate, on 
discovery or otherwise, certain limited areas of 
mining ground, and, under certain conditions, to 
hold, work, or deal with the same, This we will call 
the “claim” system. The concession system had Its 
origin in ancient days In the rights of kings and 
the feudatory lords to the mineral products of the 
ground, and to the disposal of them, and {t pre- 
vails at present, in a more or less modified form, 
under all the anclent civilizations of the world. 
Public attention has of late years been so much’ 
centered on the newer countries of the world, 
where the claim system is in use, that some per- 
sons may be surprised to learn that more than 
five-sixths of the mining areas of the world are 
worked under concessions. Its great advantage is 
tuat as the state or other owner of the ground 
has the right to grant or withhold mining rights 
at discretion, they are usually only granted to 
those who have means to do good work, and the 
eases before described in connection with the 
workingman and mine owner do not occur. The 
claim system originated in the early days of min- 
Ing in the Western States of North America. Great 
numbers of energetic men in the early years of 
the present century rushed to the alluvial flelds of 
California, and later on to those of Australia, 
Where for the sake of public peace some arrange- 
ment had to be made on the spot to determine the 
ground which it was allowable for a man to hold, 
and the conditions under which he could hold tt. 
Hence arose the “claim.” Then the necessity for 
4@ controlling power close at hand gave rise to 
the “warden,” with his summary powers of con- 
fiseation and protection. As the alluvial mining 
waned, and was succeeded by vein mining, the 
system was continued, with some modifications, 
until upon it grew up the present mining law of 
the United States, from which several other mod- 
ern codes haye been more or less copied.* 


———— 
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Paris Exhibit of the Copper Queen. 


Among the exhibits of American mining com- 
panies at Paris none attracted more attention or 
recelyed greater honors from the judges than that 
of the Copper Queen, the Detroit and the United 
Globe mines, all of which are controlled by Phelps, 
Dodge & Co. of New York. The Copper Queen 
Consolidated is far and away the leader in the 
group mentioned. Ite present annual production 
Ie 40,000,000 pounds of copper. That of the De- 
troft mine Is 16,000,000 pounds, and that of the 
United Globe mine Js 6,000,000 pounds, The cop- 
per Queen Co, owns the Arizona & Southeastern 
Railroad, a standard guage railroad sixty-two 
miles long connecting the mines with the Sonth- 
ern Pacific Railroad at Benson. 

In the description of the Copper Queen prepared 
for the Exposition, it is stated that at the Bishce 
group the ore occurs in irregular masses in car- 
boniferous limestone, the profitable ores being 
confined to series of beds which do not exceed 
600 feet In thickness. The ore masses are not 
only variable in size, but they follow no appre- 
clable order in their deposition. All the surface 
ores have heen converted Into oxidized compounds. 
In parts of the mine alteration from sulphides to 
oxidized compounds has taken place to a depth of 
nearly 600 feet, while In other sections heavy un- 
altered sulphides of fron and copper are found at 
200 feet from the surface. 

‘Dhe oxidized ores In the only large outcrop 
which revealed the hidden treasures of the mine 
are found in association with calcite, while the 
deeper oxides are usually found with limonite, and 
occur sporadically in large masses of ferrugine- 
ous clay. The richest azurite and malachite are 
found directly in contact with or near the lime- 
stone, The intermediate product, between unal-~ 
tered sulphides and oxide ores, is a black oxysul- 
phide, This ts {In large quantities as a shell sur- 
rounding extensive masses of almost pure sulphide 
of iron and copper. 

One section of the exhibit at Paris showed the 
association of the oxidized copper with the oxides 
of iron and manganese and with clay and! calcite, 
also the progress of alteration from pure sulphides 
of iron and copper through black oxysulphides 
to completely oxidized compounds. 

The Copper Queen's ores come from over twen- 
ty claims from a subterranean area of about one 
mile by three-quarters of a mile. 

The description of the exhibit distributed at 
Paris says concerning the treatment of the Copper 
Queen's ores: 

“By mixing in proper proportion oxidized and 
sulphide ores, a matte of about fifty por cent of 
copper can be obtained from the cupola furnaces 
without preliminary calcinatfon of ores. This is 
the grade of matte, which, considering the local 
cost of conyerter lining, can be most economically 
concentrated in the Bessemer converter. The 
matte from each of the four cupola furnaces {s col- 
lected in large tilting wells, placed In serles of two 
to each furnace, from which it is poured into a 
Jadle operated by an electric crane. This trans- 
fers the still molten matte from any one of the 
four furnaces to any one of the four Bessemer con- 
verters. The charge of matte Is blown under a 
pressure of elght pounds to the inch to metallic 
copper of about ninety-nine per cent. The opera- 
tion is conducted in two stages. During the frat 
the matte is concentrated to white metal of about 
78 per cent, through the oxidation of the Iron and 
part of the sulphur, The converter is then tilted; 
the blast is turned off, the slag, formed from the 
oxidation of the tron and the silicious lining, is 
skimmed; the blast Is turned on, the conver 
restored to position, and the charge is rapidly and 
completely reduced to metal. ‘The ining material 
for the converter usually available is valueless, 
but ‘Mexico supplies a certain amount of auriferous 
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Oyen-Cut of the Copper Queen Mine, 
and argentiferous ore, with the requisite propor- 
tions of silica and alumina,” 

In connection with the foregoing description of 
the Copper Queen and its exhibit at Parls, the fol- 
lowing from a paper recently prepared by Dr. 
James Douglas of the firm of Phelps, Dodge & Co., 
and president of the American Institute of Mining 
Engineers, is of timely interest: 

The Copper Queen mine has become famous for 
{ts beautiful specimens of carbonates, both mala- 
chite and azurite, The malachite is never found 
In such large and compact masses as to make ft 


ite, also, usually occur near limestone, but prefera- 
bly In the manganiferous, clayey gangue. The ox- 
Idized copper ores, however, which are mined in 
Reonomic qnantities, consist usually of cuprite 
and carbonate, disseminated through Iimonite; or 
of carbonites, chiefly of the green variety, in 
streaks or crystals scattered through ferruginous 
or manganiferous clay; or of minute particles of 
metallie copper, with more or legs cuprite crystals, 
dlaseminated through yellow clay. These yellow 
clays are generally more distinctly bedded than 
the masses of red and black clays which carry the 
highly oxidized copper compounds. Masses of any 
considerable size of native copper are found al- 
most exclusively, not at the surface, where the 
oxidizing agencies have been most active, but in 
the deepest layers of the large ore bodies, where 
apparently some reducing agent has been more 
actively at work than elsewhere, and where the 
ore is furthest removed from atmospherie {nter- 
ference. On the sill floor of the 300-foot level (at 
the bottom of the great southwest ore-body al- 
ready referred to), native copper was abundant 
in masses, some of them of several hundred 
pounds In welght. The surface of the native cop- 
per lumps and masses is always more or less per- 
fectly crystallized, as of course is the case in those 
mines where all the secondary copper ores were 
deposited slowly from the dissolved constituents 
of the original sulphides. 

While selected specimens of the oxidized ores 
carry a very high percentage of copper, the per- 
centage In the ore as actually mined is much low- 
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Stolacdtes ip a Cave jo the Copper Queen Mine, 
warning is given, The tendency of the clays, un- 
der this pressure, is to rise, and therefore it is 
impossible to maintain a perfeetly level track in 
the permanent ways. At the same time the walls 
of the drifts are either forced out of line by lateral 
pressure from one side or the other, or the drifts 
are contracted by the Irresistible pressure, from 
all sides, of the swelling ground. Hence it is {m- 
possible to use underground, the most economical 
modes of traction. The stopes can be nei up 
only by timbering in square sets, and the face of 
the stopes can neyer be safely broken down ahead 
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commercially yaluable for decorative purposes; 
besides, occurring generally in thin botryoldal 
masses, It is usually streaked with manganese, 
which detracts from its purity. Its most striking 
mode of occurrence |s in geodes, which are lined 
with velvety crystals of the same mineral, These 
hollow spheres, the walls of which are composed 
of concentric layers, are rare, but when found, 
are usually in nests {mbedded in soft, wet, fer- 
ruginous or manganiferous clays, such as consti- 
tute the gangue, or “ledge matter,” of nearly all 
the ore; and they occur at no great distance from 
_ a limestone wall or partition. The slabs of azur- 


Slag-Dump Bast of Copper Queen Hill. 
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er, Inasmuch as the particles of ore proper are as- 
sociated with clays or limonite; and these cupri- 
ferous clays or limonites are themselves embedded 
in vastly larger masses of clayey ledge matter, ab- 
solutely barren of copper. The approach to the 
so-called ledge matter, when drifting through 
limestone, is generally indicated by a softening of 
the rock and a gradual replacement of the lime 
by silicates of alumina, A series of analyses taken 
from a drift in the eastern section of the mine, as 
an ore body is approached, indicate the gradual 
change from unaltered limestone to clays, involv- 
ing a decrease in lime from twenty-four per cent 
to 0.28 per cent and an increase in alumina from 
2,20 per cent to 10.9 per cent, 

The difficulty of extracting the comparatively 
small masses of soft ore from large masses of 
plastic clay is very considerable. The whole 
hill is in a state of ceaseless movement. The 
comparatively shallow capping of limestone is 
fissured to the surface in all directions, and the 
lateral strains on the partitions of limestones 
which separate the masses of ledge matter, when 
large stopes are made in them, cause these parti- 
tions to yleld. The slag dump in the valley east 
of the hill rests on detritus, beneath which is 
ledge matter, and is a source of considetable an- 
noyance in the mine, as its pressure is continu- 
ously squeezing up. the ledge matter In the east- 
ern slopes of the mine, And so soft Is the ledge 
matter which is under this yalley, that cone- 
shaped caves extend to the surface from the stopes 
through 80 to 100 feet of barren clay, but fortu- 
nately the movement of ground is slow, and ample 
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of the timbering. The yield of this class of ore 
1s about seven per cent, after rough selection in 
the stopes, where about one-half the total mate- 
rial broken is rejected, To supplement the de- 
ficiency in filling up the stopes, barren ledge mat- 
ter from exploratory drifts is used. Though the 
timbering of worked-out portions of the stopes Is 
thus enforced, so violent is the movement of the 
ground that, when an old stope is drifted through 
the old timbers are found upset and dislocated or 
erushed into chips. The size of timbers usually 
employed in square sets is ten by ten inches and 
twelve by twelve inches, and the most available 
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source of eupply is Puget. Sound, About thirty 
feet, board measure, 14 buried in the mine to the 
ton of ore extracted, 

A notable quantity of oxidized ore {8 also ob- 
talned from narrow Irregular deposits between 
ifmestone Walls, or from atill more undefined bod- 
fes, which cement together limestone boulders, 
large and small. These boulders are generally 
superfictally gnarled and corroded, as well as de- 
cayed to a dopth of several inches, and they and 
the ore entangled among them are never situated 
at. any considerable distance from the solid con- 
fining limestones. 

The depth to which decay of ore has extended 
from the surface is very variable. A very large 
body of sulphide ore was struck on the 200-foct 
level, and yet In other sections of the mines the 
ores partially oxidized at the lowest depth at 
which ore lias been encountered, namely, 570 feet 
below the collar of the Holbrook shaft. Yet be- 
low the 300-foot level, completely oxidized ores, be- 
came scarce. The furnace mixture, for years be- 
fore the company abandoned the making of bars 
direct, yielded a certain quantity of matter, and the 
copper bars were debased by a notable percentage 
of sulphur, The depth to which atmospheric 
agency reaches is, of course, determined largely 
by the permeability of certain rocks to the Insen- 
sible flow of water through thelr pores. The com~ 
pact carboniferous limestones, however, in which 
the Copper Queen mine occurs, permit the passag= 
of atmospheric agencles to considerable depth, 
: rather through the fissures and joints (expanding 

occasionally into caves), by which they are reticu~ 
jated, than through the pores of the rock. An In- 
teresting phenomenon in the West, where the 
climate is so extremely dry, is the great depth to 
which roots will strike down through rock-fissures 
in search of moisture. 

The sulphurets in these limestones occur in lay- 
ers of various thickness and solidity. When solid 
and thin, they are generally partlally oxidized, 
and are rich. Two very large compact masses 
have been encountered, and in part explored. The 
largest apexes on the 200-foct level has been 
traced to the 400-foot level, and a string of stopes 
nearly 500 feet in length has been opened upon it; 
but the profitable ore bears only a small propor- 
tion to the whole mags. Roughly speaking, the 
mass is enveloped in a shell of oxysulpbide, and 
streaks of similar black copper ore of good grade 

% Intersect {t; but the core consists of compact DI- 
sulphide of tron, very lean in copper. The same 
condition holds good of most of the large fron- 
pyrites masses the world over, where oxidation 
is occurring; and, therefore, while estimates of 
quantity can generally be easily made, certainty 

. as to value is more difficult to reach. 


Ss 
Stockholding Coal Miners. 


An application has been’ made in Pennsylvanii: 
for a charter for the Pittsburg Goal Co.'s Aszocla- 
tion of Pittsburg. The charter is novel in many 
respects, mainly as showing the purpose of the 
organizers to bring together into one orgenization 
all the employes of the Pittsburg Coal Co.,, num- 
bering” about 25,000 men, and making them stack- 
holders in the company. It is believed that the 
effect of the arrangement will be to promete the 
spirit of thrift and saying among the men and 

Py to secure their co-operation in Keeping the com- 
pany free from the losses and ill feeling often en- 
gendered by labor troubles. 
‘An official statement of the promotors of the 
ae ‘association gays, among other things, that 
the organization is formed for the purpose of en- 
“uuaging and agslating employes of the company 
a r Invest th thelr savings in ithe preferred stock of 
“the eo ny, under certain, Dreseribed rules and 
F 0 Each employe, whether he be located 
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in the offices or at the mines, will be alowed to 
subseribe for shares of preferred stock, on which 
he will agree to pay monthly or gomi-monthly 
payments at the rate of not lesa than $1 a sliare. 
These cubscriptions will be Invested in the pre- 
ferred stock, which will be purchazed on the 
cpen market by officers of the association. Any 
balances unexpended by the assectation for stock 
Will be deposited with tho treasurer of the com- 
pany, and will bear Interest at the rate of five 
rer cent per annum. ‘The interest thus earned, 
as well as the dividends earned by the preferred 
stock, will be applied on the purchase price of she 
stock until it Js all paid for, when it becomes the 
exclusive property of the employe. 

It has been arranged also that subscribers who 
want to pay more than the stipulated amount a 
month can do so, and the benefits will accrue with 
proportionate rapidity. Subscribers who fall be- 
hind in their monthly payments will be allowed 
to make up the payments as they can under rea- 
sonable conditions, while employes of the com- 
pany who leave the employ of the concern are 
privileged to continue the payment on the stock 
enbecribed for until ft l# all paid up, er, if they 
so desire, may withdraw thelr money, with ac- 
erued earnings at any time. Another provision 
made is that where an employe is subscribing 
toward a number of shares and wishes to with- 
draw he can have all he has paid apply on shares 
equal In amount to all the money naid in and 
held them. 

The incorporators state that the plan has the 
sincere co-operation of the officers and directors 
cf the corporation, and the plan will be encour- 
aged by them as much as possible, It is the desire 
of the promotors of the association to get all 
thrifty employes in the big corporation to take on 
the dignity of steckholders and become personally 
interested in the welfare of the concern. In other 
words, the scheme will make the big coal com- 
bine as nearly a co-operative company as is pos- 
sible, Other features will be added in the near 
future. QOne willl be an accident and death benefit 
feature. At present, Jt is practically impossible 


* for a miner to take out life insurance of any kind, 


because of the risks he runs. 

In addition to the incorporators the asgocla- 
tion will have an advisory board to assist In the 
Management of the affalrs of ‘the concern, the 
members of which will be selected from the vari- 
cus departments of the company and jits auxilary 
compantes. This board has been selected for che 
first year and consists of the following: W. W. 
Osborne, William McCune, J. W. Blower, N. F. 
Sanford, Benjamin Fereday, W. A. Dinker, S. H. 
Robbins, A. W. Horton, J. T. Connery and C. 
Dixon, 

—— 


A Mining Survey. 


By J. A. Knight. 

In your jssue of November 15 you publish an 
article by J. F. Wilkinson of San Francisco, Cal., 
entitled “A Mining Survey.” While it is very 
interesting to note the methcd employed by Mr. 
Wilkineon to obtain a high degree of accuracy, 
yet It is quite essential to know the extent of the 
survey distances, of his courses, number of set- 
ups, etc,, in order to judge whether such careful 
methcds were really necessary or not. When one 
stops to think that an errer In angular measure- 
ment of one second means legs than half a hun- 
dredth of a foot (one-sixteenth of an inch) In a 
traverse of 1,000 feet, it would hardly seem that 
the end would justify the means, unless the 
traverse were a long one, greatly exceeding the 
above figure, which the article does not seem to 
Indicate, 

Only a few months ago I raised the Lincoln 


shaft, six by ten, from the 9th level to the Sth 
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on timbers, with an error of less thar .06 foot, 
and this required the running of three courses 
on the Sth level, dropping wires lees than three 
foet apart down a winze, and then four courses 
on the 9th level to get back to the shaft. Three 
independent surveys were mare, reading the in- 
atrument but onee, and then only to haif minutes, 
and the tape to hundredths of a foot, an average 
of these three was taken, and the closing courses 
computed from that, No correction Was made 
for temperature nor catenary os the temperature 
was practically the same all the time, about 60” 
and I endeayored to make the pull about the 
same on all occasions. Both levels are very wet 
and’ there was a strong downeaat of air through 
the winze. All three surveys checked fairly close, 
enough so to satisfy me that more particular 
methods were unnecessary, and the result seemed 
to Justify me in this view. 
Crystal Falls, Mich. 
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Two Advertisements of Interest to You. 


All the advertising announcements In this jour- 
nal deserve the attention of the reader, but there 
are two In the present number—those on pages 
VI and XI, which give some {dea of what MIN- 
ING AND METALLURGY will be during 1901, 
and it js hoped these announcements will prove 
readable to all connected with or interested inany - 
department of the mining, metallurgical or allied 
industries who may see this issue. 


—— 


Quartz Mining in Central Siberia. 


A party of Americans Interested in gold mining 
has just returned home from a visit to Sarela in 
Central Siberla, The members of the party were 
W. S. McCormick of Salt Lake City, N. C. Egbert 
of Springfield, Mass.; C. C. Ivanitsky, a Siberian 
mine operator, and C. W. Purington, a weil- 
known American mining engineer. Thomas Smith, 
United States Consul at Moscow, has recéntly sub- 
mitted to the State Department a report embcdy- 
ing much hitherto unpublished information about 
the section visited by the Americans, which is 
made additionally interesting by the announce- 
ment that as a result of the visit of the Ameri- 
cans the development of the district Is Hkely soon 
to be begun by American capitalists. 

The quartz-mining district Hes about 100 miles 
to the south of the line of the Trans-Siberian Rall- 
way and fn the mountains lying about the head 
waters of the River Sarela, which flows into the 
Nyus, and this again into the Chulim, about 200 
miles west of the Yenisel river. The party pro- 
ceeded north from the town of Chibakee, the resi- 
dence of Mr. Iyanitsky, and turning off to the 
west of the main post road from Chibakee to the 
railroad, crossed the main Chorny Nyus river and_ 
followed up the valley of the Sarela. Along the 
lower course of the stream the valley is more than 
a mile in width, perfectly flat, and nothing more 
or lées than an immense gravel bed. Low cliffs 
of limestone border the valley, the walls grad- 
ually approaching each other until near the head 
of the stream, Where an immense amphitheatre 
has been formed, fully six miles in diameter, with’ 
mountains walls rising to 2,000 feet above the 
meeting points of the five creeks forming the 
main stream, The main yalley and its” slopes are 
heavily timbered with birch, cedar, larch and fir 
but the dome-like summits of the mountains ar 
bare of all vegetation, except thick : reindeer moss 
and bunch grass, The lmestone, which has a 
great development farther east, he 
to graphitic schists and ‘dik 
grained porphyry. ‘The creeks | 
waters of the Sarela gly great 
ter, and so steep. Is ‘the grade o) 
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this upper portion (about ten per cent) that wa- 

terfalls and cascades are everywhere geen. 

Tt is only within a year that search of gold-bear- 
ing quarts veins has been made In the vicinity of 
the Sarela. The first discovery of auriferous 
quart Was, a8 tsual in such cases, the result of 
an nceldent, and took place directly In the trail 
Teading to the high Altaf region to the west. 
Search revealed more fragments of white quartz 
iu the vicinity, all showing free gold, and finally 
a strong lead was uncovered, This was prospected 
along its outcrop, the strike being in a nortli- 
wosterly direction for more than 1,000 feet. At 
the time of the visit of the Americans, the vein 
was sufficiently uncovered to show an average 
wid. of ten feet, and free gold was seen in the 
quartz wherever pleces were broken off. A suf- 
ficiently Jong extent of this vein has been explored 
to warrant the statement that the unusval abun- 
dance of visible gold does not cecur merely in a 
narrow shoot, as je co often the case, but that here 
fg a shoot with a length of at least 1,000 feet, if, 
indeed, {t be a shoot at all. 

This extraordinary vein led to others being 
looked for, and the result was that In at least 
twenty different places about the sides of the great 
amphitheatre, quartz showing free gold was found. 
In many cases this quartz has been found by 
merely turning over a few square feet of reindeer 
moss with a shovel or a pick. Farther to the 
northeast of the vein just described a still wider 
yeln was uncovered and is being worked by Mr. 
Podyintseff of Ekaterinenburg. This veln is now 
exposed down the side of the mountain by an 
open cut 200 feet long and by about 100 feet of 
tunneling. The exposures show a solid mass of 
quartz twenty feet wide from wall to wall, with 
very little horse matter. The work has been done 
in a very unskiliful manner, and the great mass of 
quartz between the schist walls on the aide of the 
mountain presents a most extraordinary appear- 
ance, About 500 tons of this material have been 
worked in a crude mill, and although free gold ts 
seldom seen, the material has averaged $18 to the 
ton with the poorest kind of treatment. A new 
and better mill is in process of erection, but it is 
placed in a poor position and Is of such small ca- 
pacity that very little can be expected from it. 

The majority of the quartz finds in this valley 
have been made in high places, the situation of the 
lead outcrops being such as to facilitate the tram- 
ming of the ore down from the workings to a 
mill Ioeated at the meeting point of the five 
streams, by means of converging wire-rope grayi- 
ty lines. The topography is also favorable for the 
running of cross-cut tunnels at comparatively low 
levels, and thus getting under large quantities of 
ore. Water power being practically unlimited in 
quantity, timber of excellent quality available, 
and winter freight rates exceedingly low ($5.50 
per ton from the railroad), the district of Sarela 
appears to have many advantages ag a mining 
country, The Americans, although familiar with 
the gold fields of Alaska, California and the Rock- 
jes, were favorably impressed with the showing 
which the exceedingly small amount of prospect- 
ing had developed, 

Tt is very unusual for free gold to play so large 
i part in undeveloped quartz outcrops as is here 
found. In one or two outcrops along the course 
of a strong lead there may be a showing of free 
gold, but for free gold to be found for hundreds of 
feet along the course of a vein wherever samples 
were broken off is sufficient to cause the old pros- 
“pector to open his eyes, The quartz appears very 
lively in all the veins yet uncovered and exhibits 
the marks of decomposed sulphurets, It is there- 
highly probable that the great majority of 
the free gold exists below the water level in the 
form combined with gulphide, Tt will, of 
lis reached, necessitate 
shloridation or potassium cyanide, 


Water level in this particular locality must, how- 
ever, He at considerable depth, so that the tenor 
of these velne may be thoroughly established by 
the use of small mills, of free-milling capacity 
only, before the refractory portions of the veing 
are encountered, The walls are well defined, and 
the principal yeing all strike in the same direction, 
showing that it is a country of continual and 
regular leads, and not of broken or frregutar 
stringers. Ag the velns are for the most part 
nearly vertical and are subject to no sudden dis- 
tortions of the atructure, mining here should be 
a comparatively easy operation, and ft {8 not 
likely that excessive amounts of timber would be 
required, 

It is a well-known fact that the climate in 
southorn Siberia is perfectly healthy, and In gome 
respects most enjoyable, It js true that for five 
months In the year extreme cold is experienced 
throughout the country, Fahrenheit temperature 
dropping as low as 80° and 40° below zero; but 
the fall of snow Is very light, and the progress of 
quartz operating is no more impeded by winter 
conditions than In the mountain districts of Col- 
orado and Utah. Naturally, all the machinery 
must be well houged and the mill heated in win- 
ter, but (his Is a small matter In a country with an 
inexhaustible supply of wood, and where the cut- 
ting of it costs next to nothing. It caused amaze- 
ment to the Americans that in inner Siberia, 
where they had imagined life unendurable in the 
winter months, this very time should be consid- 
ered by the inhabitants the finest of the year. Ac- 
cording to descriptions, the climate must corre- 
spond with that of portions of Canada and the 
Rocky Mountains, 

The labor in this district also occasioned sur- 
prise, Here were men whose total cost to the op- 
erator, Including food and transportation to and’ 
from the mine, was lees than $15 per month, yet 
who were both intelligent and capable; hardy 
enough to work out the year round in this cll- 
mate, to sleep if neceseary on the hard ground 
without tents, and to live on dried black bread 
and soup meat. Mr. Purington, fresh from the 
South American gold mining fields, where indo- 
lent negroes must be paid $1 a day for thelr poor 
work, expressed himself as highly gratified to find 
such good and economical labor in Siberia. 

Tt is quite certain that the discovery of quartz 
yeins In Siberia has but just begun. The well- 
known lack of ambition of the Siberian to -{m- 
prove his own condition, except by the means em- 
ployed by his father before him, and his disin- 
clination to extend his sphere of knowledge must 
‘be taken as the principal cause of the lack of 
quartz operations up to this time. 

Se 
Amalgamated Copper Statement. 

‘fhe report of the Amalgamated Copper Co. to 
the New York Stock Exchange says that the com- 
pany has no Donded debt and five quarterly con- 
secutive dividends have been paid, The com- 
pany owns the entire stock (organizers’ shares 
excepted) of the Washoe Copper Co., Butte, $5,- 
000,000; Colorado Smelting & Mining Co., Butte, 
$2,500,000; Diamond Coal & Coke Co., Wyoming, 
$1,500,000; Big Black Foot Milling Co., Montana, 
$700,000, It Gwns a majority of the Anaconda 
Copper Mining Co,, $80,000,000; Parrott Silver & 
Copper Co., $2,298,500, and the Hennessy Mercan- 
tile Co., $1,500,000, The company Is a large owner 
of the stock of the Boston & Montana Consoll- 
dated Copper & Silver Mining Co. There fs no 
bonded debt on any of the above named com- 
panies, An extract of the certificate of Incorpora- 
tion permits the company to purchase, subscribe 
for, or otherwise acquire and hold the stock or 
obligations of any company in the United States, 
{ts colonfes or any foreign country. The by-laws 
provide that the company be managed by eight 


directors. The annual meeting is on the firse 
Monday of June each year. The directors may 
appoint an executive committee of three of thelr 
number with the president ex-officio, which shat 
have all the power of directors when the board 
{fs not In session. ‘The directors may at thetr ah- 
solute discretion set aside such auma aa they 
think heat out of the net profits for contingencles, 
equalizing dividends, repairs or maintenance. 
Dividends shall be declared on the third Thura- 
day cr next business day thereafter of September, 


December, March and June and be pald on the 
Jast Monday or next business day thereafter of 


October, January, April and July, 
ee 


Mining Definitions. 

It is always well and often of vital importance 
to use mining terms in thelr precise technical 
significance. The following definitions of some 
common terms, prepared by Alfred Harper Cur- 
ls, M.E., will interest our readers: 

(1.) The “strike” of a stratum or bed is “the an- 
gle formed with the meridian by the direction of 
a horizontal line drawn In the middle plane.” 

Assuming that the surface be a level plane, the 
line of outerop of a bed coincides with Its strike. 

(2) The “dip” of a bed or vein is the down- 
ward inclination measured in degrees from the 
horizontal, 

The dip and underlie of a vein are the same 
only when the measurement of each Is 45°. 

(in the United States, the determination of the 
amount of dip, in the case of a metalliferous vein, 
is of importance chiefly from engineering and 
economic standpoints, for such deposits may be 
followed by a company along their dip “through- 
out the entire depth,” even if they “so far depart 
from the perpendicular as to extend 
outside of the vertical side lines of the claim,” 
the extent of the miner's liberty to exploit the 
vein being limited only by the vertical planes 
through the end lines. In Africa, Australasia, 
and other countries, the mining right on any vein 
is Nmited by the vertical planes through both the 
side and end lines, which renders the correct es- 
timation of average dip a most important mat- 
ter.) 

(3.) “Shoot,” “shoot of ore,” “pay-shoot,” or 
“chute,”—A more or less well-defined zone con- 
taining the richer and payable portion in a vein 
of metalliferous mineral, as distinguished from 
poorer portions of the vein, the whole or the bulk 
of which it may be impossible to exploit profita- 
bly or at a satisfactory profit. 

“Patches,” “pockets” or “bunches” of payable 
ore, which have ultimately been proved to have 
little persistence in depth, have frequently been 
mistaken for and described as pay-shoots by ex- 
perts examining a property during the early 
stages of Its development. It must, however, be 
remarked that many zones to which the term 
shoot is strictly applicable contain the profitable 
portions of their ore concentrated tn irregular 
rich bunches, 

(4.) “Ore-In-sight” or “ore-reserves.” These 
much ill-used terms technically include, in thelr 
least restricted sense, only such ore as is con- 
tained In blocks at least two faces of which have 
been exposed by connected drifts and shafts or 
winzes, In Its very strictest sense, the term ore- 
in-sight is used to signify the net tonnage of 
workable ore contained tin rectangular blocks of 
reasonably Iimited size expozed on at least three 
faces, that amount of exposing being absolute!y 
necessary for the accurate calculation of average 
width, when the vein Is very variable In this d= 


mension. Deduction should be made not only fo . 


ore already extracted from these blocks, but also 
for ore that cannot be profi 


ably 
well-defined outcrop of a vein may be regarded as : 


an exposed face. 
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Cripple Creek and Kalgoorlie Tel- 
lurides. 

Tellurides an Important Source of Gold —Differ- 
ences Between the Colorado and the West 
Australia Deposits —Syivanite, Petzite, Ros: 
coelite and Other Companion Ores. 

By T. A. Rickard, Denver, Colo. 

The lodes of Cripple Creek, Colo,, partake of the 
composition of the geological formation which 
they traverse. The prevailing rocks are andesitic 
breccia, lying upon granite, and aiso bodies of 
phonolite, trachytic phonolite, nepheline-basalt, 
ete,, penetrating both the granite and the breccia, 
At Kalgoorlie, in West Australia, the prevailing 
rock is schistose, and has not been certainly iden- 
Ufied, though microscopic sections Indicate the 
probability that it was originally an acid eruptive. 
The lodes are essentially bands, more highly 
schistose than the encasing rock, and impreg- 
mated to a notable degree with disseminated py- 
rites and secondary calcite, 

During 1899 Cripple Creek produced 425,590 tons 
of ore, having a gross value of $16,658,254; during 
the same period the output of Kalgoorlie was 
467,048 tons, valued at $17,724,687. 

Telluride ores haye become an important source 
of gold during the past five years on account of 
the discoveries made in Colorado and West Aus- 
tralia, They have been treated as something 
quite new and phenomenal. As the result of the 
success of the two districts there grew up a notion 
that this mode of gold occurrence Indicates ore 
bodies of specially persistent nature—a fallacy 
akin to the older one which assumes an enrich- 
ment with depth as a general characteristic of 
gold yeins. Tellurides have been mined in Tran- 
sylyania for a century, and they have been known 
in Colorado, as important ores of gold and silver, 
since 1872—two districts, the La Plata mountains 
and Boulder county, ylelding them in commercial 
quantities. In none of these regions haye they 
Deen characterized by special continuity in depth. 
On the contrary, until Cripple Creek, and then 
Kalgoorlie, commenced to make a record, it was 
generally held, among those who were aware of 
the facts, that telluride ores were erratic in be- 
havior and difficult to treat. The former proposl- 
tion is not more true of them now than of gold 
deposits in general; while the latter has been 
largely modified by the advance of metallurgical 
practice. 

As is well known, the tellurides, or combina- 
tions of tellurium with the metals, are similar to 
the combinations formed with sulphur and sele- 
nium. The first determination of this Interesting 
group of minerals is due to Klaproth, who, in 
1802, recognized them in the ores of Zalathna, in 
‘Transylyania, Tellurium is a non-metallic ele- 
ment, In its chemical combinations {t acts in a 
manner analogous to sulphur, which it appears at 
times to replace. Native tellurium is a tin-white, 
brittle substance with a bright metallic luster. 
Its commercial value is $3.60 per ounce; but the 
demand for it in the arts is very slight, and a 
few shipments demoralize the market, as is the 
case with most of the rare earths, It is extreme- 
ly uncommon both at Cripple Creck and at Kal- 
goorlie, but in Boulder county, Colo., it is fre- 
quently encountered. A mass weighing twenty- 
five pounds was found in 1877 at the John Jay 
mine, near Jimtown. In Gunnison county, in 
Southern Colorado, it has lately been found at 
the Vulcan mine, In mica schist, associated with 
& lode of gold-bearing pyrite, which, in the oxi- 
dized zone, includes masses of natiye sulphur, 

KALGOORLIE'S TELLURIDES. 
‘Kalgoorlie affords the finest specimens of the 
telluride of gold, calaverite, in generous splashes 
of lustrous yellow, which glorifies the dull-look- 
‘schistose rock. Analyses yield nearly forty- 


two per cent of gold, with less than one per cent 
of silver, The specific gravity ls given as 9.377. 
At Cripple Greek gold specimens of calaverite are 
rare, but it occurs finely disseminated through 
the ores, although somewhat obscured by the 
presence of sylvanite. Analyses indicate the aver- 
age composition as ranging from thirty-eight to 
forty per cent In gold, with about three per cent 
of silver, The specific gravity is given as nine. 
‘Vhe Cripple Creek varlety therefore makes a very 
close approach to Genth’s original determination 
of the specimens trom che Stanislaus mine, in 
Calaveras county, Cal, the locality from which 
the mineral derived its name, 

in Boulder county, Colo., which yielded some of 
the earliest specimens, a splendid mass of cala- 
yerlte was found in 1877 at the Meivina mine by 
Henry Neirkirk, a Dutchman, who, while pros- 
pecting, drove his pick into a mass of soft, clay~- 
like, unctuous material, and on withdrawing it 
found that it was gilded. The mass consisted of 
lemon-colored oxide of tellurium containing fine 
particies of amorphous gold, the two substances 
being the product of alteration from the bronze 
calaverite which Neirkirk found deeper down, as- 
sociated with magnesite and fluorite, This dioxide 
of teilurium, or tellurium-ocher, has been found 
in ‘Transylvania. It is very rare because of its 
marked affinity for ferric salts, with which it 
forms a definite compound, the tellurite of iron. 

‘Phe tellurite of tron, which Knight was the first 
to determine, has a light-brown color and a 
bright yellow streak. It occurs also in a specl- 
men which I obtained at Kalgoorlie, As a mineral 
it has only an academic interest, but the chemical 
reactions of which it is the result play an im- 
portant part in the treatment of teiiuride ores, 
Namely, in roasting these ores the tellurium is 
not driven off with the sulphur, but, as soon as it 
has yolatilized, it becomes oxidized to Tes, and is 
fixed in the roasted charge by combining with the 
oxide of iron due to the calcination of the pyrites 
in the ore, What tellurium does escape, and is 
subsequently found in the flue-dust, is carried 
away mechanically by the draft, This is the ¢x- 
perience of our reduction works, Richard Pearce 
has made laboratory-tests to elucidate the matter, 
and has found that as much as 96.4 per cent of the 
tellurium has remained In the ore after it had 
been roasted, 

In nature a kindred action probably occurs, the 
decomposition of the gold-bearing telluride In the 
presence of oxidizing pyrite Mberating the gold 
with the formation of the tellurite of tron, The 
gold, thus set free in a metallic condition, has 
characteristics which readily distinguish the sur- 
face ores of all telluride odes. At Mt, Morgan, 
it was found, in 1886, that the dull-looking gold 
would not amalgamate fn the stamp mill, Dr. 
Leibius, of the mint at Sydney, decided as the re- 
sult of experiments that the gold, which was of 
remarkable purity, was probably coated with an 
oxide of iron. In 1893, I remarked the similarity 
between the gold of the famous mine in Queens- 
Jand and the specimens given to me at the Pike's 
Peak and Garfield Grouse mines, on Bull hill, 
Cripple Creek, but it was not until 1897 that the 
resemblance was traced to a common cause, the 
derivation of the gold from tellurides, The soft, 
brown gold resulting from the alteration of tel- 
Jurides has the appeaerance of gold precipitated 
from solution. Its pasty, spongy, but slightly 
compact character has caused it to be named 
“mustard gold” at Kalgoorlie, It occurs in 
splashes like yellowish clay, and can be detected 
by scratching, which burnishes it, so as to exhibit 
the unmistakable glint of the precious metal. At 
Cripple Creek very perfect pseudomorphs after 
sylvanite and krennerite are obtainable. In the 
Gold King yein patches of these can be seen In a 
Series of quartz geodes, the gold looking, as the 
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miners express it, “like splinters of rotten wood.” 
Free gold at Cripple Creek has invariably that 
appearance which characterizes the metal when 
ft has originated from the disintegration of tel- 
lurides; but at Kalgoorlie, ordinary gold, in a 
bright and crystalline condition, also occurs. It 
js usually in coarse particles, the size of which 
hinders complete extraction by leaching and be- 
comes a factor in the ore treatment. At most of 
the cyanide mills there are supplementary amal- 
gamating tables, over which the tallings are con- 
ducted after they have been discharged from the 
vats, 80 as to extract any of these larger particles 
which may have escaped solution. They would 
escape, not only by reason of their larger dimen- 
sions, but because they would lack that spongy 
character conducive to quick leaching, possessed 
by gold which has resulted either from the alter- 
ation of tellurides in nature or from their decom- 
position in the roasting furnace. 
THE SYLVANITE OF CRIPPLE CREEK 

Sylvanite, although It does not carry the largest 
portion of the gold obtained from the Cripple 
Creek ores, ia the telluride most frequently seen 
In the specimens from that district. It ts uncom- 
mon at Kalgoorle, but is particularly character- 
istle of the ores of Boulder county, especially in 
the mines around Salina. The name of this beau- 
tiful mineral orlginates from the historic mining 
region, Transylyania, where the compounds of 
tellurium were first detected. [ts brilliant silver- 
white twinned erystals are often distributed over 
the faces of pieces of rock so as to look like 
Arable writing. Hence the alternative name of 
“graphic tellurium. One of the first analyses of 
a Cripple Creek specimen was made In 1894, by 
Richard Pearce, who found that the composition 
agreed closely with that obtained by Genth, in 
1874, from the sylvanite of the Red Cloud mine, 
in Boulder. August Frenzel gives the analysis 
of a specimen from Kalgoorlie which he labels 
sylvanite; but the composition is much nearer 
that of krennerite, the prismatic, brilliant, ver- 
tically striated crystals of which occur in the ores 
of the Moon Anchor and other mines on Gold Hill, 
Cripple Greek, The color of krennerite Is like 
that of sylvanite, but it has a greater tendency to 
a slight brassy-yellow tinge, It is the most beau- 
tiful of all the tellurides. 

While visiting the Kalgurll mine, at Kalgoorlie, 
in 1897, I recelved a specimen of so-called “black 
tellurium,” which was said to be the native metal 
itself. Under a simple test In a tube over a blow- 
pipe it volatilized completely, but lett a deposit of 
quicksilver globules at the cold end of the tube. 
It was coloradoite, the telluride of mercury, 
which was first detected by the industrious Genth 
in specimens from the Mountain Lion mine at 
Magnolia, Colo. It ts iron-black, with a sub-con- 
choidal fracture and the rich unctuous luster 
Which characterizes several other tellurides, nota- 
bly calaverite, At Kalgoorlie native mercury and 
native amalgam haye also been found. In addi- 
tion to these previously known minerals there is 
a variety of coloradoite which has been named, by 
Mr. ©. I. Pittman, kalgoorlite. As the crystal- 
lographic features do not differ materially trom 
coloradoite, it can hardly be considered as more 
than an Impure variety of the latter, and may be 
looked upon as a mixture of petzite and colora- 
doite. 

At the Associated Mines, Kalgoorlie, there oc- 
curred a mineral which resembled this supposed 
kalgoorlite. The analyses of W. F. Grace proved 
that it was petzite, 

Petzite ts not common, either at Kalgoorlie or 
at Cripple Creek, In the former district it oc- 
curs both In the Assoclated mines, as stated, and 
also In the Great Boulder Main Reef; and there- 
fore, presumably, in other mines. At Cr! 
Creek I have seen {t in specimens from 
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Geneva, on Gold HIN, and fn the ore of the Porter 


Gold King, Above Anaconda, Potzite Is the 


charactoristle mineral of the Golden Fleece mine, 
an isolated occurrence of tellurides, in Lake 
county, Colo,, which, between 1894 and 1896, pro- 
‘duced $1,400,000 from a comparatively small ton- 
nage of ore. It is very probable that future iIn- 
yeatigations will lead to the recognition of several 
new varietios of tellurides in both of the two dis- 
tricts under discussion, but It will be necessary 
for this purpose to obtain crystalline specimens, 
86 that analyses of composition may be supple- 
mented by the measurement of crystal angles. 
TWO COMPANIONS OF TELLURIDE. 

Of the minerals which seem to be specially as- 
sociated with tellurides two are particularly nota- 
ble: fluorite and roscoelite. Fluorspar, or fluorite, 
the fluoride of calcium, is a frequent companion 
of lead ores, not so much In the United States 
as In England and Saxony. In Colorado it char- 
acterizes the telluride ores of both Boulder county 
and Cripple Creek, especially the latter, Hence 
it was at one time supposed to be a favorable in- 
dieation of richness in the lode, but later experi- 
ence has exploded this generalization, together 
with several others. The prevailing color of the 
fluorite at Cripple Creek is from amethyst to pur- 
ple. Large crystals are rare. Much of the color- 
ing which serves as a beautiful background for 
the lustrous tellurides is but a stain upon the 
silicified breccia and other lode matter. The pres- 
enee of fluorite in the granite outside the gold 
mining area checks the inferences which might 
otherwise be made from the fact of its prevalence 
in the veins. 

Fluorite does not characterize the lodes at Kal- 
goorlie, but calcite may be sald to be a feature of 
their mineralization, particularly in view of the 
fact that the ordinary free gold veins of the enigh- 
horing districts, such as Coolgardie, do not carry 
it in notable amount. Calcite is rare at Cripple 
Creek. It is occasionally encountered, ning cay- 
ities in the eruptives. The small percentage of 
iime in the ores, as reported by the smelters comes 
from the fluorite. Calcite is frequent In the tel- 
luride lodes of Boulder. 

Roscoelite has a pecullar interest for the stu- 
dent of telluride ores. It is a brownish-green 
micaceous mineral, belonging to the hydro-mica 
group, and remarkable as carrying a large per- 
eentage of yanadiam. ‘This uncommon mineral 
was found in handfuls, in the form of small dark 
greenish-brown micaceous spangles, by the miners 
who worked the placer ground in the ravine below 
Sutter's mill, Cal, where gold was first discoy- 
ered in California. It accompanies the ‘tellurides 
of Boulder to such an extent that the miners baye 
got into the way of considering it a gold-bearing 
mineral in Itself, instead of a mere accessory, 
The Boulder variety is grayish-green to olive- 
green. It frequently stains the quartz and other 
vein stuff, 80 a8 to give them a strong green color, 
resembling that of ordinary chlorite. In 1897 
several specimens of the ore from the Great 
Boulder Main Reef mine at Kalgoorlie were sent 
to me, and I thought that roscoelite was discerni- 
ble. Mr. Pearce subsequently made an investiga 
tion which confirmed this opinion. 

Roscoelite has not yet been recognized at Crip- 
ple Creek, but chlorite occurs freely, especially in 
the Elkton and Mary MeKinney lodes, Various 
forms of chlorite are also {n part responsible for 
the prevailing green coloration of the protogine 
of Boulder and the schistose bands of Kalgoorlie. 
Analytical tests might succeed in separating a 
part ular yarlety as a characteristic of these ores. 
‘It is, to say the least, very suggestive that the 
telluride velng in the granite of Cripple Creek, 
the: schist of Kalgoorlie and the protogine of 
Boulder, hould all be: racterized by the presence 
jurse, it may be paeetcal aimply 
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As the product of the decomposition of the biotite 
and augite In the prevailing country. Neverthe- 
less, it remains an Interesting coincidence, 

The small amount of quarts occurring in these 
telluride verns Is a feature worthy. of notice, 
Quarts is so common o matrix for the precious 
motal that it has been called by some the “mother 
of gold.” At Kalgoorlie a notable amount of 
quartz Is considered an Indication of poverty; at 
Sripple Creek there ts more quartz, but it never 
predominates to the extent which marks the or- 
dinary gold veins of California and Victoria. 
Much of the secondary quarts, as distinguished 
from the ailiceous ground-mass of the country 
itself, fa hydrous and opalescent. This encrusts 
the cracks and cavities resulting from the most 
recent lines of disturbance, In Boulder county 
the quartz takes the form of a dark filnty sub- 
stance, the “hornstone” often referred to In de- 
scription of the lodes,* 
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Chili's Etiaper Production. 

A comprehensive summary of the condition of 
copper mining in Chill, based on recent consular 
reports, ia presented on the editorial page of a re~ 
cent lesue of the Mining Journal of London. It 
Ja well known that Chills reputation aa a copper 
producer has suffered somewhat in recent years 
for various reasons. During the last year, how- 
eyer, according to the Mining Journal's sources 
of information, there has been a notable revival. 

Mining for copper has received a great impetus 


from the high price of the metal, with tho result 


that production has lately been considerably on 
the Increase. According to a consular report for 
1899, issued a week or two back, the total exporté 
of copper from the Republic to foreign countries 
were 15,653,087 kilos in excess of the quantity 
exported in 1898, the total being 35,854,439 kilos, 
or 35,290 tons. On the other hand, copper bars 
show a decreased export of 3,288,978 kilos, or 3,200 
tons, as compared with previous years, the total 
shipments being 17,0388 tons, but owing to the ad- 
vanced price of the metal, the value was £75,000 
greater than in 1898. Copper Ingots in the rough 
show a decrease of 1,868,108 kilos, the total ex- 
port being 1,710,469 kilos. But these figures give 
no adequate Idea of the great revival that has 
taken place all over the Republic, A large num- 


ber of mines have been restarted, new companies 


have been formed, and what ts equally as tmport- 
ant, more scientific and economical methods of 
working are being introduced, while efforts are be- 
ing made to provide cheaper transport. It is also 
worthy of note that the local foundries of Brit- 
ish firms are turning out mining machinery of a 
very high class, and Important experiments are 
being made with electric dritis, which, it is hoped, 
will enable copper to be worked which has hith- 
erto been unworkable. Thus it is evident that 
this revival bide fair to last some time, even 
though the price may drop considerably, for with 
economical working and better machinery the 
costs can be so reduced as to enable profits to be 
earned where, in the past, losses compelled the 
mines to be shut down. A number of copper mines 
haye been opened in the district of Ariea, but un- 
{11 the existing ratlway from Arica to Tucna is ex- 
tended inland towards the Bolivian frontier the 
expense and scarcity of tranait will serfously ham~- 
per the output of these mines, An English Vice~ 
Consul reports from Tocopilla that copper mining 
is undoubtedly on the increase in that nelghbor- 
hood, although the amount of copper shown aa 
having been shipped during the past year does 
not bear out his statement, This {s, however, 


probably due to the fact that some of the metal. 


produced in 1897 was not actually shipped until 
early In the following year, thus unduly swelling 
the output of 1898, On the other hand, there was 
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a marked incrénse during the year In the prodnc- 
tlon of copper at Tnital, and great notivity still 
prevails throughout this district. The mines = 
all been energetically developed and old 
have been reworked. There are, however, impor 
copper properties In the neighborhood pis ad 
merely ina degree auffictent to preserve legal titles, 
which, {f obtainable for a moderate price, would, 
under systematic mining, and efficient manage- 
ment, yleld remunerative returna. The mineral 
exported to Great Britain averaged twenty-four 
per cent copper contents, and the quantities for- 
warded to the reduction works In the south of 
CHIN assayed fifteen per cent on an average. In 
one or two other districts, however, there has been 
no Improvement In the production over 1898, while 
in the district of Carrizal Bajo there was a fall- 
ing off. The cause of this decline was an inrush 
of water into the principal mine, with which the 
machinery was unable to cope, thus delaying the 
work for a Jong time. At Caldera the output has 
been just a little more than last year, owing, 
principally, to the lack of sulphates, there being 
a large surplus of carbonates, for which there ja 
very little demand either on the coast or in Eu- 
rope. This state of things la enforcing the mine 
owners elther to Invest capital in sinking to the 
necessary depth, or to close down. Some good 
sales of properties have been effected, the most 
important being the purchase of the Lautaro mine 
at Amolonas by the bank of Edwards & Co.; the 
Carmen Alto and San Francisco groups at Ojancos 
by the Coplapo Mining Co., and the Transit mines 
in the same district by a Santiago syndicate. 
From this district 1,973 tons of copper bars were 
exported. This shows a steady Increase in the 
output, the production for 1898 being 1,734 tons, 
and for 1897 1,327 tons. Of copper ores 20,067 
tons were shipped, and of copper rough bare 292 
tons were sent away. The prospects for the whole 
of the Republic are undoubtedly very bright, and 
Chili is as Hkely as not once again to occupy an 
important position as a contributor of copper to 
the world’s stocks. 

ed 

The Reported Smelting Combination. 

An official of the American Smelting & Refining 
Co. authorizes the following statement: 

“There have been some negotiations in regard 
to purchasing the Guggenheim property, Dut there 
has never been any price agreed upon, and there 
has been no price talked of since last April, The 
directors will hold the next meeting in December 
and the matter may come up for consideration 
at that time. In regard to considering dividends 
on the common stock, there is no probability of 
the question being discussed at the next meeting 
of the board, and It is safe to say that this matter 
will not be considered under any circumstances 
until after the close of the fiscal year next May. 
Our company uses a great deal of money in Its 
business, and until we are entirely free from debt 
and have an ample amount for working capital, 
dividends will not be commenced on the common 
stock. In order to take the best advantage of the 
markets and to conduct the business without bor- 
rowing money {t requires a large working capital. 
Our business Is showing satisfactory profits and 
earnings are fully up to expectations.” 

— 


Atlin’s Biggest Nugget. 

J. D, Harrington of Seattle, Wash,, is the owner 
of the largest specimen of pure gold ever taken” 
from the Atlin district. The spectmen Is of nug- 
get formation and weights twenty-nine ounces, 
seventeen pennywelght and twelve grains, and ts 
valued at $602, rye Mr. oe has r 
fused offers of $7,000 
picked up in Hacrignals Bena 


Pino Creek at « depth of about ten 
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The Low-Grade Problem in Arizona. 

Mohave county miners will have to do some 
figuring on low-grade ore baels, The big veins of 
low-grade sulphide ores will have to be handled 
and some day will be the groundwork of the 
county's prosperity, All over the county there 
are great velns of low-grade ores, carrying values 
in gold, silver, lead and copper, that can be han- 
died th varios ways. Much of the copper can 
be cohedntrated and matted with the addition of 
fron eulphide ores, In Layne Springs and Todd 
Basin are many veins of ore suitable for con- 
centration and matting purposes, and before a 
year passes by We expect to seo machinery for its 
reduction put in, The succees of a plan of thia 
kind In that section would work wonders through- 
out the county and possibly add greatly to the 
mining successes of Arizona.—Mohave County 
Miner. 
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Latest Mining Decisions. 
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Tn an action to enjoin trespass on a mining 
elaim, proof that the defendants are Insolvent is 
not of iteelf enfficlent to justify granting an In- 
junction. Parker vs. Furlong e: al, 62 Pac, Rep, 
(Or) 490, 

Where defendant purchased a mining claim, and 
shortly thereafter abandoned it because unable co 
do the assessment work, It was error to refuse to 
eharge that defendant intended to abandon his 
rights under his purchase. Niles vs. Kennan, 62 
Pac. Rep. (Colo.) 360. 

Code Cly. Proc. $ 1782, authorizing { stay of ex- 
ecution pending an appeal from a judgment dl- 
recting the delivery of possession of real estate, 
appli¢s in cage of an appeai by defendant In eject- 
ment Involving an unpatented mining claim. State 
ex rel. Baker vs. Second Judicial Dist. Court of 
Silvertow County et al., 61 Pac, Rep. (Mont.) 882, 

Where defendant purchased a mining claim on 
December 26, 1890, and thereafter abandoned it 
because unable to do the assessment work, and 
defendant’s son relocated the claim ag an aban- 
doned claim on January 80, 1891, the relocation 
was invalid, and did not prevent a location by 
ee Niles vs. Kennan, 62 Pac. Rep. (Colo.) 
Where plaintiff eued for damages and to enjoin 
defendants from fleoding the debris down on, 
plaintiff's mining claim in the operation of de- 
fendant’s mine, which was situated just above 
plaintiff's, on the same creek, an answer which 
alleged that plaintiff leased his mine to defend- 
ants in consideration of which they dug ditches, 
constructed flumes, and put In auMictent pipes to 
cperate {t, Was properly struck cut, on motion, as 
irrelevant. Miser va. O'Shea et al., 62 Pac, Rep. 
(Or.) 491, 

A coal miner who, during the noon hour, while 
not engaged in work, goes to a different part of 
the mine, for the purpose of visiting with another 
miner, Is not, while so absent, engaged in the line 
of his duty, 20 a8 to impose upon the employer the 
‘uty of a master to see that the entry through 
which he passes from and to the part of the mino 
where he is employed i kept In @ safe condition 

for his #age. Ellsworth ve, Metheney, 104 Fed, 

ep, (U. S.) 119, 

‘Where, in an action to enjoin defendants from 
trespassing on a mining claim and destroying 
plaintiff's gates, ditches, etc, the only evidence 
of trespass was on one cccasion when one of de- 
fendants came and commenced digging on a ditch, 
and refused to go when ordered, saying that he 
Was going to pull up the plaintiff's gates and take 
‘the water they were using, the complaint was 
properly dismissed, since an injunction to restrain 
‘trespaés on a mining claim will not Jesue on proof 
of a aingle act of trespass. Parker vs, Furlong ot 


ce. Rep. (Or,) 490, 
‘Defendant purchased a mining claim Decembe: 
;, 1890, and shortly thereafter abandoned tt re 


if oy 
en conve: as to dete 
‘elocation tn- 
ted an Interfering lode. 
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his rights under the orlginal claim. Niles vs, 
Kennan, 62 Pao, Rep. (Colo) 840. 

Where, In an action for damages occasioned by 
defendants flooding pinintif's placer mine with 
debris from defendants’ mine, whieh was situated 
Juat above plaintiff's, on the same creek, defend- 
anta defended thelr right on the ground of ad- 
verse user before plaintiff obtained title to his 
claim from the United States, but did not show 
that stich adverse user existed for 10 years subse~ 
quent to the acquirement of plaintiff's title, such 
use constituted no defenee to the action, since 
there can be no advorse user as against the United 
States, Miser va, O'Shea ot al,, 62 Pac. Rep. (Or) 
491. 

Plaintiff brought an action for damages, and to 
enjoin defendants, who awn a placer mine just 
above plaintiff's, on the same creek, from flood- 
ing debris down on plaintiff's claim in the opera- 
tfon of defendanta’ mine. Defendanta filed a 
counterclaim for damages occasioned by water 
being backed up on thelr claim In consequence of 
a dam built across the creek below defendants’ 
mine by plaintiff. Hold, that the counter claim 
was properly struck out on motion of plaintt, 
since such damages were In no way connected 
with the subject of the sult, and also arose from 
an Intlependent treepase, Miser vs, O'Shea et al., 
62 Pao, Rep. (Or.) 491. 

Tn an action for damages occasioned by defend- 
ant’s flooding debris down on plaintiff's placer 
mine from defendant's mine, which was situated 
just above plaintif’s mine, on the same creek, de- 
fendant claimed to do ao by virtue of a license 
from plaintiff, and alleged that on the strength 
of such Heense he had made valuable Improve- 
ments on his own claim, but did not show that he 
pald anything for the Heense, or that he had 
not been repald for his improvements by the oper- 
ation of his own mine, Held, that the license was 
revocable, and did not constitute a defense to the 
action, Miser ys, O'Shea ot al, 62 Pac, Rep. (Or.) 
491, 

Where the miners in a coal mine, with the 
knowledge and implied consent of the owner, are 
accustomed to use the passages or entries in the 
mine as a place for congregating or passing to 
and fro during the hours of recreation, it Is neg- 
Mgence in the owner to Introduce and extend 
along such an entry an electric wire which Is dan- 
gerous to the life of those who come in contact 
therewith, without properly insulating or enclos- 
ing the same, or giving notice of the danger io 
those who, he should reasonably apprehend, are 
Ukely to be brought in contact with it, and such 
negligence will render him Hable for the death of 
a miner who, in the accustomed use of the prem- 
ises, and without knowledge of the danger or neg- 
ligence on his own part, is killed by coming In 
contact with euch wire. Ellsworth vs. Metheny, 
104 Ped. Rep. (U. S.) 119, 


es 
TRADE NEWS. 


The Sullivan Machinery Co. of Chicago reports 
the gale of eight coal cutting machines to the 
Northern Coal Co,, three to the Victor Fuel Co, 
and three to the Colorado Fuel and [ron Co. 

In the firet half of November, the Chicago office 
of the Babeook & Wilcox Co. did a business equal 
to that of the entire month of October. The Oc- 
tober record was the best for any month of the 
present year, 

The Triumph Electric Co, of Cincinnati, O., has 
shipped a large generator, with an expensive 
switchboard, to the Marmet Coal Co,, at Marmet, 
Va. The generator will be used in the operation 
of coal minea. 

The Link-Relt Engineoring Co, of Nicetown, Pa,, 
has opened on office in Pittsburg, Pa. for tho 
transaction of business in that vicinity. T. Frank 
Webster ja in charge, with offices at 1601-1502 
Park Building. 

The Lane & Bodley Co, of Cincinnatt has recent- 
ly gent out three compressors to be used in the 
famous Robinson diamond mines at Johannes- 
Durg, South Africa, A fourth compressor will 
soon be shipped. 

An illustrated catalogue showing more than 
seventy kinds of well-digging machines has been 
issued by Williams Bros, of Ithaca, N. Y. The 
machines described can be operated olther by 
horse-power or by steam, 

‘In the month of October the Denver Engineer- 
ing Works shipped seventeen carloads of machin- 
ery and mining supplies, In the first five days of 


‘November, six carloads Were gent cut. This record 


December t, 1960 


does not Inelude local shipments of lows than fil 
eaload lote, 

The Colorado Iron Works of Denvar tw con 
atrncting a number of double-deck safety mine 
cages for thé Portland mine at Cripple Creek. 
They have recently shipped two large «melting 
fornaces to the Rocky Mountain Smelting Co, ar 
Florence, Colo. 

The Joshua Hendy Machine Works of San Pran- 
cleco, Cal,, has eecued a lnrge order from the Palit 
Mountain and Mammoth mines. Ineluded in the 
consignment will be a rook breaker, four ore 
feeders and four five-atamp batteries, The order 
was taken by J. K. Firth. 

Auguat Mietz of 128 Liberty St, New York City, 
has juat iesued a catalogue deteribing the Mietx 
& Welss engine for gas and kerosene which re- 
ceived a allyer medal at the Parla Exposition, The 
antalogue shows the engine in operation under 
varying conditions and describes {te construction 
in detail. 

Messrs, Wade & Wade, the well-known Lox 
Angeles asenyers and metallurgists, have an- 
nounced that another edition of thelr work on 
Gold Metallurgy f* to be published soon. The first 
edition became exhausted a short time ago, and 
the demanda for the book have been so numerous 
and Ineistent that {¢ will be issued In a second 
and better edition. 

E. G. Denniston, proprietor of Denniaton’s San 
Francisco Plating Works, annotnces the removal 
of hie offices from 652 Mission St., San Franclaco, 
to 743 Mission St., between Third and Fourth Sts 
Mr. Denniston gays that he now has the largest 
and most complete plating works on the Pacific 
Coast. His works have been in suceessful opera~ 
on for thirty-five years. 

It Ia announced that the Edward P. Allis Co. of 
Milwaukee, Wis,, Ia about to extend ite plant by 
the erection of large new shops outside the city. 
The buildings will be put up on a site of elghty 
or one hundred acres, and will cost about $2,000,- 
000, exclusive of equipment. Leading citizens of 
Waukesha are endeavoring to have the plant lo- 
cated In thelr town, 

The General Electric Co, has secured a contract 
to furnish the generating piant and transmission 
lines for a company in India which proposes to 
convey several thousand horse-power from the 
Cannes Falls to the Mysore gold flelds, a distance 
of ninety miles. The General Electric Co, wilt 
recelve $700,000 for its share of the work, which 
is to be completed in February, 1902. About 410 
tons of copper will be required, 

The Homestake Mining Co. of Lead, S. D., hae 
placed on order with the Gates Tron Works of 
Chicago for 10,000 special stamp shoes. The or- 
der is unique In the fact that it f# probably the 
largest order for stamp shoes ever placed by one 
company. The Gates [ron Works have been sup- 
plying the Homestake Company with {ts shoes for 
several years. The trade was established under 
severe competition on the point of quality. Fitty- 
one freight cars will be required to carry the pres~ 
ent order. 

Roy Hopping, the New York mineralogist, 
has just issued his fall catalog Especial atten- 
tion fs devoted in the catalogue to Mr. Hopping’« 
collection of aragonite, pisolite, and orthociase 
crystals from Karlsbad, byalite opal from Bohe- 
mia, kidney ore hematite; also calcite and satin 
spar from England, quarts geodes from Towa, sa- 
dolite from Canada and zine minerals from 
Jersey, Mr. Hopping states that his prices for 
foreign minerals are lower than those asked by 
German dealers. 
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constant use at our mine, situated at an altitude 
of 12,126 feet above sea level, for the past year and 
a half, and have found it very satisfactory in- 
deed, doing all that you claim for it, and being 
very much cheaper to operate than a steam plant. 
We lave no hesitation In recommending it to any 
one requiring an economical holsting plant." 

Among the recent sales reported by the J. H. 
Montgomery Machinery Co. of Denver, are the 
following: One one-horse whim and equipment, 
to H. C, Logan, Fort Garland, Colo.; one 80-HP. 
tubular boller, one ten-drill alr compressor, one 
air receiver, one Penberthy injector, one pump, 
pipe and alr pipe for boller and compressor, to J. 
P. Fitting, Cripple Creek, Colo.; one steam-jac! 
eted kettle to BE. B. Bittinger, Leadville, Col 
one two-horse whim and equipment, two ore cars 
with 200 feet of track, switches, ete, to B. E. 
Souther fron Co., Estacion Bajan, Mexico; blower 
and air hose to Lake George Mining Co,, Lake 
George, Colo.; one eight by nine air compressor, 
one 20-HP, vertical boiler with all necessary at- 
tadhments, one boller-feed pump, one deep well 
pump, with pipe, Samuel Andrews & Co., Evans, 
Colo.; one swing saw frame with arbor, Denver 
City Tramway Co.; one 80-HP. horizontal tubular 
boiler, one steam pump, exhaust fan, 5-HP. 
Shipman engine, to Excelsior Brick Co,, Denver, 
Colo, —_.———_- 


PERSONAL. 


H. W. Hoyt, secretary of the Gates Iron Works 
of Chicago, has been honored by being elected 
president of the National Founders’ Association, 
at the recent meoting of that organization in New 
York. 

Milton EB. Coombs, for twenty years superin- 
tendent of the American Steel Hoop Co.'s rolling 
mills at Girard, O., has become general manager 
of the company’s mill at Youngstown. 

H. B. Vercoe, manager of the affairs of the Gay- 
flan Grant in Riverside county, Cal., as the repre- 
sentative of the English syndicate owning the 
property, has renounced allegiance to the Queen 
of England, and has been admitted to citizenship 
in the United States. 

Joseph H. Williamson, for nearly eighteen years 
business manager of the Manufacturers’ Advertis- 
ing Bureau of New York City, is now business 
manager of the Viennot Advertising Agency at 524 
Walnut St., Philadelphia, Mr. Williamson will 
have a branch office in New York City at 127 
Duane St. 

A. J. Shores of Great Falls, Mont., vice-presi- 
dent and general attorney for the Montana Cen- 
tral road, has been appointed chief counsel for 
the Amalgamated Copper Co. at a salary of $20,000 
a year, Wm. Scallon, whom he succeeds, will 
henceforth give his entire attention to the Daly 
estate. Ransom Cooper of Great Falls Is attorney 
for the Boston & Montana branch of the Amai- 
gamated Co. ee 


Construction and Development News. 


New mines at Altoona, Pa., are being opened 
by W. T, Underwood of that place, 

The Concord Gold Mining Co., W. W. Robbins, 
manager, at Lawton, Ore., will install new ma- 
chinery and a mill. 

D, J. Blain, manager of the Twin Sisters Gold 
Mining Co. at Centerville, Ida., will superintend 
the erection of a five-stamp mill. 

A gasoline hoist is to be put in at the Napoleon 
mine in the Stringer district, near Randsburg, 
Kern county, Cal. 

The Holy Terror Mining Co. Intends to erect 
a twenty-stamp mill at Keystone, §, D. 
Trengove is superintendent. 

Pugh & Menzell at Clear Creek, Shasta county, 
Cal,, intend to erect a hoisting plant and pump- 
ing machinery on their property. 

J. A, Thompson and C. H. Booth of Taylor, 
Tex., haye organized the Taylor & Sinaloa Min- 
ing Co., and will conduct a general mining busi- 
ness. 

The Hite Cove Mining Co, contemplates the erec- 
tion of an electric light plant at its property near 
Hite Cove, Mariposa county, Cal. Capt, H. H. 
Todd is manager. 

A. P. Dron, manager of the Longfellow Goid 
Syndicate, Ltd., will install an electric power 
plant on this property near Big Oak Flat, Tuo- 
lumne county, Cal, 

A rolling mill to crush gravel is to be installed 
on the property of the Haskill Gold Mining Co, 
at Aubury, Cal. D. H. Haskill, Lorin, Alameda 
county, Cal,, Js manager. 


Smith & Bell of San Francisco, Cal., have de~ 
elded to bulld a boracte acid plant on the west 
side of Owens Lake in Inyo county. The cost of 
the plant is estimated at about $150,000, 

W. R. Hall is manager of the Grizzly Mining 
Co.'s property at Carter's, Tuolumne county, Cal., 
where they Intend to put in a cyanide plant, 
double hoist and an electric light plant. 

The topworks of the Royal coal mine, near Bx- 
line, Ta., were recently burned down. They will 
be rebuilt at once by the owners, Robert McClel- 
Jan & Co, of Omaha, Neb. 

At Kingmont, three miles east of Fairmont, W. 
Va., the Virginia & Pittsburg Coal & Coke Co, has 
commenced operations on what will be one of the 
best plants in the state, 

The Wylie Coal, Mining & Rock Co, of Fort 
Smith, Ark,, has been incorporated, with M, B. 
Wylie as president, Others interested are: L, i. 
Bilthan, Walter Ayers, W. N. Ayers, W. R. Mar- 
tin, B. A. Harrison and others. The company will 
mine coal and rock. 

The Daugherty Mining Co. of Plerce City, Mo.. 
has been incorporated with capital stock of $10,- 
000, by J. M. Daugherty and J. G. Lowdon ef Abi- 
lene, Tex.; C. W. Thompson of Plerce City; GC. P. 
Hamilton of Purdy, and others. 

John Grant of Detroit, Mich., has bought the 
Galena, Bugle, Bull of the Woods claims, and a 
one-third interest in the Cora H, group of veins 
at Central Clty, Colo, The purchaser will start 
at once to put the property in condition for deeper 
development work, 

It Is reported that a big strike has been made in 
the Golden Hagle mine, Harqua Hala group, Phoe- 
nix, Ariz. If the find proves worthy of develop- 
ment a portion of the company’s big stamp mill 
will be moved from its present site to a point on 
the Golden Eagle. 

Frank Husted, Ed Hovelman and John Har- 
bottle of Chihuahua, Mex., have purchased the 
silver property of Don Feliciano Rodriguez at 
Guanzaparez, and are organizing the “Three H’” 
Mining Co. with a view to working the property 
at once. 

Ambitious miners, as well as those connected 
with metallurgical establishments, who desire to 
obtain better positions and higher wages, should 
investigate the free echolarship offer made in at- 
other column by the American School of Corre- 
spondence, Boston, Mass. Situated in a large city 
which is a recognized educational and industrial 
center, this well-known correspondence schol 
has many natural advantages in teaching the 
theory of the trades and engineering professions. 
Without leaving home or losing time from work, 
the student pursues a thorough course of study 
under the direction of able Instructors, who are 
always ready and willing to assist him. Instruc- 
tion papers, prepared especially for teaching by 
mail, are furnished free. These papers, written 
In clear and concise language, as free as possible 
from technicallties, are much superior to ordinary 
text-books on the subjects of which they treat. 
In addition, special information regarding any 
difficulties in their studies is furnished students 
without extra charge. 


CORRESPONDENCE 


CALIFORNIA. 


[From Our Special Correspondent.1 
Santa Ana, Cal., Noy. 12, 1900. 

The United Mines Mining Co., recently in- 
corporated, has purchased the following mines 
and claims in the New York mining district near 
Manvel, San Bernardino county: The Old Shoes 
mine, the Red Bug, Patsy Bollyar, Harmony, 
Standard, Polka Dot, Bull's Eye, Full Moon, Half 
Moon, Meteor, and Coined Money claims and one- 
half of the Central claim (all known as the Old 
Shoes group), a three-fourths Interest in the 
Leokout and Little Giant claims, and one-half of 
the Jason and Fellowship claims, 

This company has also secured a one-tenth tn- 
terest in the following claims: Good Hope, Horse 
Shoe, Columbia, Olympia, Modoc, Times, Little 
May, Midias, Mammoth, and Joe’s Wonder, Thesé 
claims comprise in all about 600 acres of ground, 
There Is good gold ore in the Old Shoes and Good 
Hope mines, and the others are as yet only pros- 
pects, the ores of which have shown goad assay 
values. 

This company owns the full-pald license of the 
United States Letters Patent No. 556,690, a pro- 
cess for precipitating gold from aqueous solutions. 


COLORADO. 
(From Our Brea Correspondent.1 
Denver, Colo, Nov. 23, 1900, 

With the diacovery of tungsten at Nederland, 
Foulder county, and the quantity of this new min- 
eral that can be furnished, the most perplexing 
question now confronting the owners of the prop- 
erties 1s, what shall we do with the ore after 
it is mined? Is there a demand for ‘t, and an 
open market wherein the mineral can be shipped, 
and sold, like gold, silver, copper, lead and iron 
ores? The ore Is concentrated six tona into one 
and then runs from sixty to elghty per cent tung- 
sten neld. 


The metal js worth from fifty cents to sixty. 


cents per pound, or about $1,000 per ton, Recent 
demonstrations by the Untled States government 
convince those In charge that a projectile covered 
with tungsten would penetrate the hardest kind 
of steel armor, therefore the metal should be in 
great demand in this age of advanced acience, 

If there ia a market value and purchasing 
agency for this ore, the Journal would confer a 
favor on the miners and protpectors of Boulder 
county by publishing the same at an early date. 

A new system of mining or rather exploiting 
the mineral zones of Boulder county haa been in- 
augurated within the past year. Immense bores 
or tunnels have heen projected, and work com- 
menced on them. The purpose Is to cut through 
the mountains and strike the veins at great depth, 
and develop the lodes as they are encountered 
by the cross-cut tunnel. 

To carry out this system of mining successfully 
will require a considerable amount of capital and 
unlimited patience. There are at least twenty 
tunnel schemes now In active operation, and aa 
many now under careful consideration. 

Years of active work will have to be carried on 
before returns can be expected under the mose 
favorable conditions, Yet it is a grand scheme to 
satisfy curiosity and develop the mines In any 


camp. 

The Wellington Gold Mining Co. is doing great 
development work on the President mine of 
Ward, Boulder county. The ore is a sulphuret 
of iron and copper, carrying values of $100 per 
ton. The main shaft has reached a depth of about 
200 feet, revealing a beautiful ore body in the 
bottom of the shaft that increases in size and 
value with every foot in depth, eat care and 
system has been exercised in developing this 
property by the manager, by making every dollar 
invested count to Its fullest extent. A new keist- 
ing plant has been ordered for the property, and 
will soon be placed in position to supersede the 
whim, This will facilitate matters Wonderfully, 
and enable the manager to prosecute the develap- 
ment of the property with greater energy and 
dispatch, 

The B and M mine is in close proximity to the 
President, and is turning out large quantities of 
ore for its forty-stamp mill and the smelters In 
Denver and Boulder. The entire camp is making 
greater efforts in the line of systematic mining, 
with marked results In the output of gold for the 
present year, Wm. M. Rule. 

—— 


NEW MEXICO. 
LFrom Our Special Correspondent.1 
Red River, New Mexico, Noy. 17, 1900. 

The Red River Copper Co., which has a bond 
and lease on the Copper King group, has installed 
a steam hoisting and pumping plant. It has be- 
gun steady work with two shifts and will push 
development during the winter, 

Four loads of machinery for the June Bug Min- 
ing and Milling Co,’s mill have arrived. The build- 
ing js finished and the machinery will be placed 
as rapidly as possible, When completed the mill 
will have a capacity of forty tons a day and will, 
for the present, do custom work, besides treating 
the company’s own ores. It is a concentrating 
mill and will be a great benefit to the camp. 

The owners of the Banker load are building a 
road to their mine. It ig to be a toll road and 
will accommodate a number of good claims al- 
ready having hundreds of tons of partially free 
milling ores on their dumps awalting a means of 
transportation to the June Bug mill. 

The Rio Hondo Mining Co, has thirty men at 
work developing the Frazier group of gold-copper 
claims on the Rio Hondo. 

Eastern capitalists have secured control of 
twelve miles of placer ground on the Rio Grande 
from the mouth of the Rio Colorado to the mouth 
of Rio Hondo, 

The mining Interests of Taos county are now 
in better shape than ever before, and from now 
on systematic development and preduction will 
be the rule, 


GENERAL NEWS 


ARIZONA, 


A patent for twonty-six mining claims newr 
Jerome has recently been granted to the Verde 
Queen Copper Mining Co. These claims have be- 
come known as the Nautical group of mines, be- 
cause of the nautical terms used as names of the 
claims. 

Developmont work is being carried on at the 
Draper gold mines two miles from the Sheep 
Trail mill, at Pyramid, where a rich vein of gold 
ore has been discovered. Tho ledge is nearly flat, 
very much decomposed, and rich in coarse gold, 

Ore estimated to run twenty-elght por cent cop- 
per, 1,100 ounces silver and $20 gold a ton ig be- 
ing shipped by the Silver King mine, Pinal 
county. 

Considerable activity is reported near Pyramid, 
where the Homestake twenty-stamp mill is run- 
ning night and day. A group of mines near the 
Homestake, owned by Los Angeles citizens, 18 be- 
ing opened up by a new company. Some rich ore 
is being sacked for shipment. 

The tunnel on the property of the Bullion Min- 
ing Co. in the Dragoons district, Cochise county, 
is now in 700 feet. The formation on the Copper 
Bullion is the same as that on the entire belt In 
the Dragoons, being a contact of porphyry with 
lime, capped with a very heavy vein of iron and 
manganese. Next to it Is a big dike of quartz 
porphyry over one hundred feet in width, with 
perpendicular walls from fifty to elght feet In 
length next to the lime. The dike {fs continuous 
for 6,000 feet on the contact. Mr. Clark, general 
manager of the company, brought with him from 
the mine samples of sulphide ore taken at a depth 
of 150 feet In the shaft, which, when assayed gave 
sixty-six per cent copper, 117 ounces silver and 
$227 gold a ton, making, at present values, a total 
of $270 a ton. 

It is reported that a rich strike of copper has 
been opened on the Bryant property at Turquoise 
mine in the Dragoons by the Turquoise Copper 
Co. 

+ 


CALIFORNIA. 


Various statistics at hand show a scarcity in 
the coal supply of the State of California, not- 
withstanding the fact that crude ofl has to a 
great extent supplanted coal with some of the 
heaviest consumers. About 60,000 tons of coal 
from Newcastie and Sydney will be delivered di- 
rect, and most of the shipments have gone direct 
to the conshmers. Several reasons for the short- 
age are offered, but the most tangible is found in 
the delays in loading. 

The Keswick smelters are beginning to use 
oil as much as possible; the Southern California 
Railway, with nearly 100 locomotives, is using 
oll exclusively, as fuel, while the Southern Pacific 
road is converting its engines to oll-burners as 
fast as their oil contracts on five-year terms are 
closed. In view of this a coal shortage looks al- 
most an absurdity. 

At the seyenty-foot level the ore on the Perris 
lead in the Pinecate district of Riverside county 
runs slightly below $20 a ton. The owners of the 
Indian Queen mine reason that by tapping the 
ledge which runs into thelr property they will 
encounter ore of the same grade, 

The fall rains have furnished a sufficient quan- 
tity of water in Tuolumne county to enable the 
quartz mills on the Mother Lode to resume, Many 
of these mills are equipped with electrical power 
on account of its cheapness, but the gradual fall- 
ure of the water supply that furnished the initiat 
power caused several of them to shut down many 
months ago. 

According to press reports, the great Iron Moun- 
tain mine, Shasta’s greatest copper Producer, was 
on fire on November 9, and it was believed that 
the ore is burning. 

The fire, which is thought to have been caused 
by chemical action, started in the Peck tunnel, 
Where it 16 still confined. About 1 o'clock on 
November 9, the men in that drift found them- 
selves surrounded by smoke and gases and hur- 
riedly made thelr exit. The management was 
apprised of the situation and had the men secure 
as many tools as possible, then the drift was 
tightly closed to shut off any draft which might fan 
the smouldering mass of rock into greater fury, 
Since the recent strike in this mine, the resump- 
tion of work has been gradual and there were but 
100. men employed in the Peck tunnel, These were 
laid off, but work is still In progress in the Field- 
By jooper and other tunnels. Fires in the 
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ore of mines carrying great sulphide bodies 
is no unusual occurrence, although this is the 


first such experience at Irom Mountain, The 
ore will come out undamaged. It 1s ronsted be- 
fore being amelted in the waual treatment, The 


danger lies In the destruction of timbers, a posal- 
ble explasion and delay. The fire may have been 
cecasioned by the ore Itself or by the rock used 
for filling, which came from a limestone quarry. 
The Peck tunnel was for some time almost un- 
hearably hot, The miners say that the walls ot 
the drift were too warm to touch, It was in this 
tunnel that the men demanded eight-hour inatead 
of ten-hour shifts, precipitating the great strike 
in which the men have just acknowledged their 
defeat, 

The discovery of a valuable ledge of copper ore 
at the Copper World mine has been reported. 
‘These properties are located about fifty-five miles 
north of Manvel at Valley Wells, in San Bernar- 
dino county. Arrangements are now under way 
to begin active operations on the property. The 
ledge is six feet wide and of an unusually good 
quality, The mines are to be opened under the su- 
perintendency of Mr. Ritchie, Since 1850 the 
United States has produced over two-fifths of the 
world’s entire output of quicksilver. Practically 
all of this comes from the State of California. 
Out of 29,718 flaske produced in the country in 
1899, 29,454 flaske came from this State. 

The Morning Star mine in the Jenny Lind dia- 
trict, Calaveras county, Is giving great encour- 
agement and considerable work is being done. A 
vein has been uncovered that gives $15 to the ton 
free gold with plenty of rich sulphurets. 

Everything is in readiness to commence opera- 
tions at the Juniper mine near Jamestown, Tuo- 
lumne county. The shaft was retimbered from 
the 600-foot level to near the surface during the 
shut-down. Men have been put to work stoping. 

At the Wagner drift mine near Orovile, Butte 
county, they have seven men employed, and have 
put in a hoisting plant. They will take out pay 
gravel in less than a week, 

‘ ——$—_$+_—_—__. 


COLORADO. 


The Gold Coin near Victor is said by some to 
be the greatest mine of the Cripple Creek district. 
Tt is owned by a private company. The mine has 
two continuous veins with a distance of 800 feet 
vertically and which have been followed on two 
leyels for oyer 500 feet. It is estimated that the 
returns from this mine willl exceed the yleld of 
the Independence or the Portland, which have al- 
ready made its owners very rich. 

The Little Pittsburg, in the Leadville district, 
has again become active by the opening of the 
Discovery shaft. It was this property that some 
time ago yielded over $3,000,000 from a depth of 
Jess than sixty feet. 

The company now owning the Nelson tunnel at 
Creede, {5 about to Institute legal proceedings with 
the owners of mining property reached by the 
tunnel, concerning ores taken from the mines 
through shafts, after contracts were made for the 
transportation of the ore through the tunnel. It 
is claimed that after the contract was made, ores 
were diverted to an extent meaning considerable 
loss to the tunnel company. 

A most successful summer run fs reported by 
the Emma mine in the Dunton district, on the 
west Dolores. The yein is now approachable hy 
two tunnels, each of which is 1,800 feet long, and 
a large quantity or ore js already blacked out for 
milling, 

David Swickheimer is running a tunnel called 
the Wellington in the Rico district, by which he 
will open up a group of fourteen claims, The tun- 
nel was started Jate In August, and will be run a 
distance of 500 feet. Much ore has already been 
removed and gold at a good price. 

5 


IDAHO. 


After some months of drifting, the ore body 
in the Bikhorn and Ketchum on Wood River, has 
peed recovered, The ore is rich in silver and 
end: : 

A large force of men will ‘be employed during 
the winter on the River Queen mine, at Seven 


‘Devils, where the owners, Haas Bros, of Welser, 


are preparing to sink a shaft. Important {tm- 
provements are being made at the Tron Dyke. 
The company contemplates putting in a matting 
Dlant early next spring. 

Considerable activity Is reported in the Black 
Hornet district, ten miles from Bolse Clty. The 
Tronsides mill is working steadily, with a full 
force of miners at work in the mine, 
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The new Kendall mill purchased by John Kin- 
kald has been received, and it will be erected 
on the Jupiter or Deer Creek, five miles from 
Idaho City, Crushing will commence in a few 
days. 

Tevelopment work is being rapidly pushed on 
the Iowa and Yellow Jacket mines at Quartzberg 
by the War Eagle Co. Many crosa-cuts have been 
made and other improvements are taking place. 
The face of the long tunnel t4 now over 500 feet 
below the surface, and by spring a depth of ovor 
800 feet will have been attained. The vein ta 
from twelve to fifteen feet in width, all good ore, 
and the new forty-stamp mill is running. 

An interesting mining case is being tried at 
Moscow in the United States Court before Judge 
Batey—the Bunker Hill & Sullivan veraus the Em- 
pire State, formerly the Last Chance Mining Co. 
In nearly every term of court held here for eight 
years there has been a battle royal between these 
two companies, For the plaintiffs the attorneys 
are McBride, Folsom & Lindly; Messrs, Burbrige 
and Burch of the Bunker Hill & Sullivan, and 
Jos, McDonald of the Helena & "Frisco Co. are 
the plaintiff's leading witnesses. Judge W. B. 
Heyburn {a coungel for the defendants, and those 
retained to give expert testimony are Alton L, 
Dickerman, Colonel N. E. Linsley, W. Clayton 
Miller, Fank R. Culbereon and others. The Bun- 
ker Hill & Sullivan Co, owns a small triangular 
fractional claim on the outcrop of the vein, and 
brought sult to determine the extra-lateral rights 
of sald fraction-claim. Mining men say that there 
has never been a parallel case in court, and are 
watching the proceedings and decision with in- 
terest, 

pic pee 


MICHIGAN. 


A force of men has been put at work by the 
Trimountain Co, building camps and clearing 
brush on the site of its new mill which Is to be 
built on the west bank of a small stream empty- 
ing into Lake Superior, two miles west of the 
mouth of the Salmon Trout river. In 1895 the 
Atlantic mill was built there, and the Baltic’s 
new mill {s now being built. The steel gravity 
dam, the first important one of its kind in the 
world, is being built across the Salmon Trout, 
and will be held in place by its weight alone. The 
Baltic mill is being built for four stamps, but 
will start work next season with two, each of 
which will have a dally capacity of between 500 
and 550 tons of amygdaloid reck. The October 
production of mineral by the two Atlantic stamps 
working on the Baltic rock was 128 tons, and the 
same in September, equal to about ninety-six tons 
of ingot copper a month, worth about $33,000. 
This is considered an excellent showing for a 
mine on which the first opening was made only 
three years ago, and which is less than 500 feet 
deep. 

A shipment of about fifteen tons of masa cop- 
per was recently made by the Phoenix, and it Is 
expected to send another lot to the smelter again 
next month. The stamp rock broken In opening 
work {5 all stored In the St. Clair shaft, pending 
the building of a mill, which may be located on 
the mine track, or may be built on Traverse Bay, 
Lake Superior. 

The Arnold mine has a force of 200 men on its 
payroll, and is turning out an average of about 
fifty tons of copper monthly. The mine fs being 
managed with great economy. The Ashbed, 
Meadow and Humboldt, explorations west of the 
Arnold, have been shut down for the winter. 

A cargo of fifty tons Mohawkite copper ore, 
shipped last June by the Mohawk mine to New 
Jersey smelters, was taken to Swansa, Wales, no 
American smelters being prepared to treat arsen- 
ical ores. Returns received show $143 per ton, 
and smelters want all of this ore that can be 
given them, 

—e———— 


MONTANA. 


On November 18, J. N. Glass of Whitehall ar- 
rived at Helena with a gold brick valued at $4,100, 
the result of twelve days’ work with a ten-stamp 
mill at the Bowery mine near Silver Star. Ten 
more stamps will be installed immediately. Mr. 
Glass believes he has a bonanza in his new prop- 
erty. 

The Fargo mine, two miles south of Helena, 
has just made {ts first shipment, consisting of 
twelve tons of high-grade foe ore. 
shown values as high as $500 a ton. Although 
but recently discovered, this mine gives promise 
of being a splendid producer, the ore body being 
large and well-defined. — 4 i a 
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A new copper camp is likely to be 


Assays have 


as 
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at Stone Creek, near Dillon. Two companies are 
opening up prospects, one shaft being 150 feet 
deep. The ore carries high copper values, but 
Tittle gold, 

The Lehigh, Sunflower and Blue Bell claims 
near Phillipsburg, have been bonded by Cape Bros. 
for $15,000. The ore shows good values in silver 
and copper, and some gold. 

Shipments of from 100 to 125 tons a day to the 
East Helena Smelter have heen made by the new 
iron mine at Elkhorn, The fron is used in the 
process of treating ores. 


———— 


OREGON, 


F. F. Lack and associates have bought the Nel- 
son placer mines north of Baker City. They will 
Install a hydraulfe elevator and other machinery 
with which to begin operations on a large scale, 
A large area of the placer ground has been worked 
to a depth of elghty feet, and with the machinery 
about to be Installed, operations can extend sixty 
feet further with the use of the same flume. The 
placers have already produced over $400,000. 

The report that the Golconda mine, in which 
J. T. English was supposed to be Interested, had 
been sold to Eastern capitalists for nearly a mill- 
fon dollars is emphatically denied. 

San Francisco capitalists have purchased the 
Rialto group of claims in the Cracker Creek dis- 
trict for $25,000, There fs a three-foot ledge on 
this property, carrying free gold, between a slate 
hanging and porphyry foot wall. The claims ad- 
join the Concord and May Queen mines. 

A large body of copper ore recently discovered 
in the Grizzly mine gave samples assaying four 
per cent, with gold and silver values. The values 
Increase with depth. 

Seattle Investors haye purchased the May Belle 
mine In the Cracker Creek district. 


——— 


SOUTH DAKOTA. 


An Incline shaft is now down 200 feet on a very 
strong ledge of copper and gold ore on one of the 
Black Hills Copper Co.’s properties. There are 
five distinct ore lodes running parallel for a dis- 
tance of ten miles, and the mineralized belt is said 
to be about 750 feet wide. One shipment of ore 
recently made showed an average of 18.6 per cent 
copper. The Rockford copper property is to be 
thoroughly developed by the Black Hills company. 

W. H. Buffum of New York has been at Custer 
supervising the development of a copper property 
on Spring Creek, ten miles north of Custer. A 
camp Is being established and a shaft will be sunk 
200 feet on a well-defined ledge of copper and gold 


‘ore. It is considered that the find of copper at 


a depth of 350 feet in the Vigilante mine north of 
Custer demonstrates beyond a doubt that the 
Black Hills copper ledges grow in value and width 
with depth, In the Vigilante there is a ledge four 
feet wide, which gives an average value of four 
per cent copper and about $4 per ton gold. The 
shaft will be extended 200 feet further down. 

The organization of the Maloney-Blue Lead 
Copper Co. Is reported at Deadwood, The com- 
pany fs to open up the Blue Lead copper mine, 
six miles east of Hill City. A tunnel is being ex- 
tended to tap a large body of copper-bearing ore 
which has produced a high grade of ore at the 
surface. 

The Imperial Mining Co. {s planning for the 
erection of a 100-ton cyanide chlorination works 
at Deadwood, 

A. J. Johnston of Bear Gulch has organized the 
North American Tin Co, which owns a large 
group of mining claims in the Bear Gulch district. 
He has recently returned from several eastern 
cities where he secured capital to extend the work. 


———— 


WASHINGTON. 


A perlod of unusual activity is prophesied for 
the Towngend group of claims In Trout Creek dis- 
trict, eight miles from the Great Northern Ralil- 
way. It is predicted that under good management 
this property could ship from 100 to 200 tons 
of ore dally that would show from $40 to $100 in 
copper, gold and silver. 

Tt is said that an Important discovery of good 
coking coal has been made in the foot hills of 


the Cascade range, twenty-five miles east of 


Seattle. The discovery was made by Dr, Adair of 
Texas, who passed a recent vacation in moun- 
tain exploration. 

The Spokane capitalists who are operating In 
the Miller river district, sixty-five miles east of 
Everett on the Great Northern Railway, have let 
a tunnel contract on thelr group of copper claims, 


BRITISH COLUMBIA, 


In the week ending November 24, the mines of 
Kootenac and Trail Creek sent to market over 
16,000 tons of ore, ‘This fe the largest amount 
shipped since the opening of the districts. Boun- 
dary was also a great contributor, having shipped 
over 8,000 tons, The new smelters are responsible 
for this big ore movement, as they afford a ready 
market for all the mines can produce, Two more 
smelters of from 200 to 400 tons dally capacity 
are under construction In Boundary district, and 
ft 1a sald that they will be ready for operation 
early next year. This part of the Province has 
made rapid strides this season. 

All the principal mines In Rossland are working 
and the output Is from 5,000 to 6,000 tons weekly, 
the ore being sent to the Trall and Northport 
smelters. 

The Hayes mine, now estimated to be worth 
$1,000,000, fs one of the principal shipping prop- 
erties this season on the west coast of Van- 
couyér Island, The fron mines at Seachart have 
also been doing a large amount of work and are 
now under bond to Eastern iron men, Extensive 
coal deposits are also being opened up near Tide- 
water, and a big coal trade Js expected to develop 
soon, 

The new smelter of the British Columbia Cop- 
per Co, at Greenwood will be blown in early In 
December, There has been some delay in the 
shipment of smelter machinery, but Paul Johnson, 
the manager of the smelting department, says 
that the new plant will soon be in operation. The 
plant’s capacity will be 900 tons daily, although 
at first only one furnace will be started, working 
800 tons dally. Reports from the company’s mine 
are of the most encouraging nature. It fs found 
through recent developments that the ore values 
increase in depth. At the 500 foot level, the ore 
averages seven per cent copper and $7 to $8 in 
gold to the ton, Ore is now being taken ont at 
the rate of 1,000 tons a week, preparatory to the 
beginning of smelting operations. 


IRON AND STEEL — 


INCREASED OUTPUT OF NATIONAL STEEL 
CO.; The opening of the Mingo Station plant of 
the National Steel Co. adds greatly to the com- 
pany’s billet capacity. The company Is now well 
equipped for the manufacture of steel billets and 
will soon be producing various kinds of raw steel. 
Although the new plant has been In possession 
of the company for six months, it has just been 
opened, The plant employs about 2,500 men. 


A NEW JERSEY SHIP YARD: A little more 
than a year ago the New York Ship-Building Co. 
‘began work on its new yard at South Camden, 
N. J, The land rights cover 130 acres with a front- 
age of 3,600 feet on the Delaware river. The river 
at this point has forty feet depth at low tide, The 
yard buildings are of structural steel and brick. 
‘Two slips, each to have a 100-ton traveling crane, 
are Included in the covered structure and are 
large enough to accommodate the greatest work 
that can be foreseen. The permanent steel-lald 
launching ways will also be under cover. In all 
the great floor and overhead space of the shops, 
slips and ways there will be scarcely a square 
foot that is not directly served by one or several 
electrically driven travelling cranes, All shop 
tools, many of which are working now, are driven 
by independent electric motors. While the erec- 
tion of structures ts going on the yards are at 
work on three ships whose carrying capacities are 
11,000 tons, 5,500 tons and 4,200 tons respectively. 
The largest of these, It may be noted, will exceed 
in rated carrying capacity the liner St. Paul. The 
new yards in their general plan, steel structural 
work, tool equipment and tool driving form a 
striking example of modern industrial organiza- 
tilon,—Rallroad Gazette. 

PRICES RISING IN BIRMINGHAM: A corre- 
spondent of the Manufacturers’ Record, writing 
from Birmingham just after the election, says: 
“The largely increased orders last week for fron 
clearly foreshadowed the confidence of buyers 
in the election of McKinley, and thelr anxiety to 
get In before the anticipated advance. The ac- 
tion of sellers here this morning in advancing the 
price of iron fifty cents per ton confirms their 
action as a wise one, and every confidence is felt 
by sellers that at the advance they will have all 
the trade they can care for. Approximately the 
sales last week aggregated 100,000 tons. At the 
close of business last night the sales so far this 
week aggregated 50,000 or more, To-day inquiries 
are pouring in, and there is every Indication of 
another week of large sales, cleaning up the sur- 


plus {n furnace-yards. The advance of fifty cents 
is but the prelude to an advance of another fifty 
cents, and that In a few days only. The election 
of McKinley was anticipated by a large majority 
here, and opinion was unfversal that with it 
would come an advance In tron. If buyers decide 
to restore stocks to usual carrying amounts with 
them it will be only a short time before sellers 
will beg for a cessation of orders they cannot sup- 
ply. There fs but one opinion as to the advance, 
that Is, It has come to stay, and fs not a flash in 
the pan. 

EXPORT MOVEMENTS: Exports of iron and 
steel from Atlantic ports continue heavy. Reports 
from Philadelphia say the British steamship 
Dunstan has cleared with a cargo of steel plates, 
valued at $134,885, for Glasgow and Greenock; 
other like cargoes are loaded by the British steam- 
ship Hesleyside and the Dutch steamship Leonora, 
and the Richard Grenville, which took steel from 
Philadelphia to England, ts returning for another 
cargo, Dispatches from Baltimore report that the 
Carnegle Steel Co, has shipped to Ireemantie, 
Australia, 6,500 tons of steel plates, welghing 
3,500 tons, making the largest consignment of the 
kind that ever went through the port. The Lord 
Dufferin sailed from Baltimore recently with 505 
tons of steel bars and sixteen tons of stecl plates 
for Belfast, and the Indore, for Liverpool, took 249 
tons of steel billets, five tons of steel wire, sixty- 
seven tons of iron pipe and fifty-three tons of 
trolley poles, From New York, also, large exports 
have been sent. Some of the largest consignments 
recently are the following: The Chicago City to 
Swansea, 495 tons steel bars; the State of Ne- 
braska to Glasgow, 342 tons pig iron; Etona to 
Buenos Ayres, 357 tons wire and fron; Albenga to 
China, Japan, Singapore and Manila, 1,012 tons 
plates, bars, pipe, nails and wire; Cheronea to 
Helsingoer, 428 tons steel plates; Cufic to Liver- 
pool, 267 tons steel plates; Ibernian to Liverpool, 
328 tons billets and pipe steel; Bristol City to 
Bristol, 410 tons steel bars; Georgic to Liverpool, 
392 tons steel billets; Karamania to Genoa, 243 
tons old steel tires and axles; Abbey Hulfne to 
Australia, 760 tons wire, nails, pipe, pig and bar 
fron; Glencairn Holywood and W. H. Connor to 
Australia, 1,043 tons nails, wire, pipe, steel bars 
and bar iron; Glanton Australia, 186 tons steel, 
bar fron and car wheels. Importations of fron 
and steel at the port of New York during the week 
ending Nov, 20 were as follows: From Kobe, 1,000 
tons manganese ore; from Liverpool, twenty-two 
tons iron ore, seventy-one tons steel, 166 tons steel 
wire rods and thirty tons splegelelsen; from 
Sweden, forty-six tons steel wire rods; from Ant- 
werp, twelve tons structural fron; from Porto 
Rico, twenty-seven tons scrap iron. 


PATENTS FOR NICKEL STEEL: It is an- 
nounced in Pittsburg that the Carnegie Co.,, after 
negotiations with the Nickel Steel Syndicate of 
London, has secured complete control of the pat- 
ents for the manufacture of nickel steel in 
America, With the Carnegie Co. making armor 
plate to the exclusion of others, save the Bethle- 
hem Steel Co,, and with its extending the use of 
nickel steel to almost all ordinary commercial 
steel commodities, the change In the industry will 
be somewhat revolutionary, The Carnegie Co. 
first set the pace for nickel steel axles when {t 
specified the use of that steel in the axles of the 
first big order for steel cars given to the Pressed 
Steel Co., and railroad managers have since found 
that the wearing qualities were greatly enhanced. 
The Pennsylvania Railroad has tried nickel steol 
rails on its troublesome Horseshoe curve, and it 
{s claimed that the longer life and better service 
of the rails will give nickel steel precedence over 
the product of Bessemer or open hearth mills. The 
Pennsylvania also has some nickel steel axles in 
use in an experimental way, and it is said that 
their satisfactory service will cause their stipula- 
tion hereafter. It was because the Carnegie Co, 
specified nickel steel that it secured the recent 
contracts for axles for the India and South African 
railroads. The new axes will”be made at the 
Howard Axle Works, and it is believed that a 
large Individual industry will be created by reason 
of the steel company’s exclusive rights, The wear- 
ing quality of the Horseshoe curve rails has been 
noted week after week ‘by the Pennsylvania offi- 
clals and the effect on the big mountain locomo- 
tives !s also watched. The officials say that prob- 
ably the next engines bullt for that system will 
have nickel steel jackets for rods and all other 
parts subject to severe wear and strain of any 
kind, It is contended that nickel steel will be 
used In all materials subject to longitudinal or 
torsional strains and pressure such as would pro- 
duce change of structure In ordinary Bessemer. 


82 


COLORADO FUEL & IRON: A report is being 
circulated that a large interest in the Colorado 
Fuel & Iron prope: js belng purchased by elther 
the Federal Steel yy the Carnegles. The basis 
for the veport is that the Colorado Fuel & Iron 
Co., through the difference in freight rates from 
Chicago to the country west of the Racky Moun- 
tains and adjacent to Colorado, is able to compete 
against any of the eastern manufacturers. The 
Tilinols Steel plants at Chicago, owned by the Fed- 
eral Steel Co,, are its nearest competitors, Many 
contracts which were formerly divided up among 
tern manufacturers are now shared in by the 
orado Fuel & Iron Co, at its new plant at 
Pueblo, The Southern Pacific, the Union Pacific, 
the Atchigon, Topeka & Santa Fe, the Denver & 
Rio Grande and the Colorado & Southern, all of 
which formerly purchased their ratls in the Bast 
exclusively, are now giving a part of their con- 
tracts to the Colorado Fuel & Iron Co, H, H. 
Porter, chairman of the board of directors of the 
Federal Steel, When asked concerning the truth 
of this rumor, said: “This is the first time I have 
heard of it.” Carnegie officials here profess to 
know nothing about such a deal, but it was re- 
called that some months ago Andrew Carnegie 
himeelf declared’ that the Colorado Fuel & Tron 
Go, was the only concern in the country which he 
could not undersell, as the heavy freight charges 
provided a sort of Chinese wall against eastern 
competition, 


COAL AND COKE 


LARGE WEST VIRGINIA DEAL: On Novem- 
ber 22 a deal was closed in Parkersburg, W. Va., 
by which 30,000 acres of coal land in the counties 
of Braxton, Gilmor and Lewis passed Into the 
hands of New York and Pennsylvania parties, to- 
gether with the Little Kanawha railroad, which 
will be built up the river to Burnsville and con- 
neet with the greatest coal flelds in the State. 
The road will be made first-class. The 
Braxton Goal Co. has also been formed by the 
same parties, with a subscribed capital of $2,000,- 
000, A meeting of the railroad company elected 
as directors B, BD. Cartwright, Ridgeway, Pa; C. 
B. Shaffer and J. B. Bennett, Pittsburg, Pa.; Louis 
Streuber, Erie, Pa., and ©. ©. Smithers, New York, 
with former local directors, among whom is Goy- 
ernor-elect A, B. White, 

SALE OF PENNSYLVANIA COAL FIELDS: Iv 
is reported that the Consolidated Coal Co., an ad- 
junct of the Baltimore & Ohio Railroad, is abcut to 
punchase an immense tract of coal lands in Somer- 
get county. The area covers between 60,000) and: 
70,000 acres and extends from the Allegheny 
Mountains on the east in Shade, Stonycreek, Alle- 
gheny and Brother valley townships to Jenner and 
Jefferson townships on the west, According to 
the Connellsville Courter, development of this new 
coal region will not be postponed longer than the 
time required to construct a railroad from a point 
near Beck’s cut on the Pittsburg division of the 
Baltimore & Ohio into ithe district. At the pres- 
ent time a Baltimore & Ohio engineer corps is at 
work running lines from Hillegass, at the east 
end of the Allegheny mountain, to Beck’s cut. 
Owing to the fact that the engineers are at pres- 
ent engaged in running lines between the points 
named it is a fair presumption that it is their 
object to utilize the abandoned South Penn tunnel 
in order to secure the easiest grade over the 
mountain, The tunnel was almost completed at 
the time of its abandonment. This view is further 
strengthened by the fact that the Reading Iron & 
Goal Co,, an interest of the Reading Railroad 
Co,, which was to have been the eastern connec- 
tion of the South Penn, has purchased’ and is now 
developing a large tract of coal land along the 
route of the proposed new road! 


THE METAL MARKETS. 


The following prices are quoted for the leading 
metals as we go to press: 

Commercial price of bar silver in New York, 
64Kc.; bar silver in London, 2911-16d. Mexican 
silver dollars were quoted 50%c¢. Exports to 
urope were announced for November 29 at 630,- 
000 ounces, 

Copper, Lake, 16%@lie.; Blectrolytic, 165g¢. 

‘Tin, $28.50; tin plates, $4 at mill, 

Lead, 4.37%4¢. 

Spelter, St. Louis, 4.20¢.; New York, 4.35c. 

Iyon—No. 1 Northern, $15.50@16.50; No. 2 
eae $15@16; pig iron warrants No. 2, $9.50 
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NEW INCORPORATIONS. 


CALIFORNIA, 

CARDIFF COAL & OIL CO., Santa Cruz; $250,- 
000; R. L, Cardiff, 

LAKE VIEW OIL CO., $200,000; 
G. L, Brown. 

NAPOLEON OIL CO., Bakersfleld; $500,000; E. 
Dinkelspiel. 

MOON GOLD MINING GO,, Valley Springs; 375,- 
000; J. B. Lucas. 

KEITH OIL & LAND CO,, San Francisco; $1,- 
000,000; L. Guggenheimer. 

DIRIGO OIL CO,, San Francisco; $100,000; W. 
G, Hitch 

FIFTE THREE OIL CO., San 
$200,000; C. L. Fensier, 

BLUE BELL MINING CO,, 
$200,000; S. Irving. 

DU VAL OIL CO., San Francisco; $200,000; W. 5. 


Bakersfield; 


Francisco; 


San Francisco; 


Du Val. 

PARIS OIL CO., Los Angeles; $100,000; D, 
O'Donnell. 

LA FORTUNA OIL CO., Bakersfield; $500,000; 
J. Redlick. 


GALVIN GOLD DREDGING GO, Redding: 
$100,000; R. M. Saeltzer. 

GRACIOSA OIL CO., Los Angeles; $1,000,000; 1. 
Harkness. 

PELLISSIED OIL CO., Los Angeles; $700; G. 
Pellissiee, 

TOWSLEY CANON OIL CO., Pasadena; $150,- 
000; H. Newby. 

EL ZUMO PURO CO., Visalla; $200,000; S. 
Mitchell. 

KRAMER CONSOLIDATED OTL CO., Los An- 
geles; $150,000; G, A, Neil. 

KLONDYKE JEWELL OIL CO., San Franoisco; 
$100,000; R. J. Kerr. 

GREAT MOGUL OIL CO., Los Angeles; $1,000,- 
000; T, Harden. 

TIBER OIL CO., Fresno; $500,000; W. H. 
Kenzie. 


Mc- 


COLORADO. 

CLEAR CREEK MINING & REDUCTION CO., 
Denver; $500,000; J. H. Berry. 

CHIOAGO MINING & MILLING CO. 
Moines, Ia.; $60,000; H. Pllsworth. 

HORSE SHOE BEND TUNNEL & MINING CO,, 
Denver; $100,000; S. W. Widney. 

INDUSTRIAL LAND & MINING CO., Denver; 
$500,000; O. Smedley. 

GOLD KING CONSOLIDATED MINES CO,, Au- 
gusta, Me.; $100,000. 

5 at eit MINING CO., Pueblo; $500,000; L. B. 
Paul, 

CLEAR CREEK MINING CO., Georgetown; 
$1,500,000; H. P. Waterman, 

HOWP PYRITIC SMELTING 
Mags.; $750,000; G. I. Marvin, 

DELEWARE. 

TELEGRAPH HILL GOLD MINING & MILL- 

ING CO., Wilmington; $100,000; &. B. Waples. 
INDIANA. 

NEW ALBANY ZINC & LEAD MINING & 
MILLING CO, New Albany; $100,000; A. P. 
Hawes. 

INDIANA SOUTHERN COAL CO,, Sullivan; 
$50,000; J. P. Gilmour. 

AMERICAN COAL CO., Indianapolis; $10,000; 
C. H. Morrison. 

INDIANA OIL CO., Hartford City; $5,000; W. H. 
Cooley. 


Des 


CO,, Boston, 


IOWA. 
LIBERTY CENTER MINING CO., Tama; $10,- 
000; G. W. Ingersoll. 
CLEVELAND COAL GO., Ottumwa; $175,000; G. 
W. Traer, Chicago. 
GILCHRIST MINING CO., Clinton; $25,000; C. 
F. Alden, 
JACOB PINE MINING CO., Creston; $50,000; D, 
Davenport. 
MAINE. 
VICTORIA MINING CO., Berwick; $500,000; E. 
P, Gowell, 
EONANZA KING ZINC & LEAD MINING CO., 
Portland; $500,000; B. S, Knight. 
MINNESOTA, 
‘SILVER CITY MINING & SMELTING CO., Min- 
neapolis; $1,000,000; J. P. Calderwood. 
ONONDAG'A TRON CO., Duluth; $50,000; D. A. 


Dickinsen, 
MISSOURI. 


IDA MINING CO., Joplin; $100,000; F. N. Jones. 
SILVER WEDGE MINING & MILLING CO,, St. 


Louis; $50,000; J. EB. Clark. 
KING & QUEEN MINING GO,, Joplin; $150,000; 
Mary F. Robinson. 
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ZCLA MININ Cc. ©, 
Carroll. 

LOVETT LEAD & ZINC MINING CO., Joplin; 
$190,C00; C, B. Campbell, 

NEBRASKA. 

PITTSBURG LEAD & ZINC CO,, Omaha; $3),- 
000; A, J. Green, 

STAR COAL CO., Omaha; $20,000; P. Lenaugh. 

NEW JERS 

MILL BROOK MINING CO., 
(00; Cleveland V, Childs, 

NEW JERSEY LEAD CO., Camden; $65,000; 
J. Bender. 

RICKSON MINING & DEVELOPING GO., Jersey 
$25,000, A. J. Smith. 
NON BLANCO GOLD MINES GO,, LTD., Jer- 
sey City; $2,000,000; K. K. McLaren. 

PENNSYLVANIA. 

UNITED GOAL CO., Pittsburg; $10,000; Rosa 
Lynn. 

JOHNSTOWN COAL CO, Blairsville; $1,200; H. 
C. Burket, Greensburg. 

HICKORY RIDGE COAL CO,, Pittsburg; $10,- 
000; A. B, Coleman, 

THXAS. 

TAYLOR & SINALOA MINING CO,, Taylor; 
$24,000; James A. Thompeon, 
SS OIL CO., Houston; $5,000; BE. J. 
cyres. 


3 CO., St. Leonie; $50,000; 


vast Orange; $100,- 


VIRGINIA, 
PITTSBURG MINING & MILLING CO., Cul- 
peper; $100,000; J. Keeling. 
EAST TENNESSED MINING & MANUIPAC- 
TURING CO., Bristol; $2,000,000; Hf. G. Peters. 
CRANE'S NEST COAL & COKE CO., Bristol; 
R. M. Page, Abingdon, Va. 
WASHINGTON. 
GOAT MOUNTAIN MINING & TUNNEL SITE 
CO., Winlock; $1,000,000; T. O. Gray, Cowlitz. 
CARRIE W. COPPER MINING CO,, Tacoma; 
$100,000; B. C. Read. 
EQUITABLE MINING & MILLING GO., Spo- 
kane; $150,000; B. J. Field, 
PRIAR HILL COAL MINING GO., Tacoma; 3$50,- 
000; C, H. Curtiss, 
DURANGO BAY MINING CO,, Seattle; $1,000,- 
000; A. G, Dominey. 
FORTUND MINING CO., Seattle; $1,000,000; J. 
L. Wiggins. 
PARK CENTRAL MINING CO., Spokane; $125,- 
000; J, P, Harvey. 
PACIFIC ANTHRACITE COAL CO,, Seattle; $6,- 
000,000; J. M, Dennett, Valley City. 
GETTYSBURG MINING, MILLING & TOWN- 
SITE CO., Spokane; P. C. Shine. 
GERTIE MINING CO., Spokane; $100,000; J. H. 
Travers, 
CHEWELAH COPPER KING MINING CO., Spo- 
kane; $100,000; W. S. McCrea. 
NORTHERN GOLD MINING GCO., 
Mont; $500,000; C. S. Crysley. 
SILVER STAR MINING CO., Tacoma; $10,000; 
C. P. Devine, 
CRACKER SUMMIT GOLD MINING CO., Spo- 
kane; $250,000; J. Clark. 
SIXTEEN ONE MINING CO., Spokane; $250,- 
000; J. A. Pinch, 
SCANDIA MINING & TUNNEL GO., Spokane; 
$3,000,000; O. T. Milde. 
SOUTH FORK HYDRAULIC MINING CO., Spo- 
kane; $150,000; S. R. Divine. 
MILWAUKEE PAUMER MOUNTAIN GOLD & 
oO MINING CO., Wehesville; $1,000,000; A. 
ehe, 
SIXTY-FOUR GOLD MINING CO., Spokane; 
$50,000; R. Denzler. 
MAY PLOWER MINING GO., Spokane; $100,- 
000; M. Gable. 
LOST TRAIL CANYON MINING CO., Tacoma; 
$1,000,000; J, R, Gable, 
CHICKASAW MINING & SMELTING CO., Spo- 
kane; $50,000; H. W. Greenburg. 
BUFFALO CONSOLIDATED MINING .CO., Spo- 
kane; $75,000; J. R. McDonald. 
PLUTO MINING CO., Seattle; $1,000,000; A. 
Chilberg, 
BITTER ROOT MOUNTAIN MINING CO,, Spo- 
kane; $75,000; W. D. Vincent. 
INTERNATIONAL EXPLORATION & MINING 
CO., Spckane; $50,000; B, Denzel. 
VICTORY MINING CO, Tacoma; $600,000; A. 
W. Mills. 
GOLD BASIN MINING CO., Seattle; $1,500,000; 
” OASHIBR MINING & 3 
ASH) M MILLING €O., Spokane; 
$75,000; J. B. Reddy. ogee 
GLADSTONE COPPER CO., Spokane; $100,000; 
L, P. Hole. 7 


Missoula, 
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MINING STOCK QUOTATIONS IN VARIOUS MARKETS 


Mining stocks multiply inoowantly, and wo enonot undertnks to record thom All, We keep, however, complete records of all mining stoe! henever lgted, and we ail! be gind 
to fornish any subgoriber, 4 a ed with dotatiod information pont ayotations, Hine prices given below are In most canes pi Baliga Rav, La a nee on the day we 
0 to press—tiwo days before the dite of isiio—Mining and Metallurgical Journal. 
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GOLDEN EAGLE MINING & DEVELOPMENT NORTH STAR GOLD. MINING CO., Springfield, 


CO., Seattle; $1,000,000; J. T. Hall, Mass.; $500,000; D. B. Weason. 000; W. D, Boyer, Scranton, Pa. 

TWIN LAKES GOLD MINING CO,, Tacoma; PLYMOUTH COAL & MINING CO,, Plymouth; PAINT CREEK COAL CO., Dego; $100,000; W. 
$500,000; &. A. Kimball. $200,000; W. A. Carver. 2. D. Boyer, Scranton, Pa. 

FAIRVIEW GOLD MINING CO., Spokane; $76,- LINCOLN COAL CO., New York City; $5,000,- CANDACE COAL & COKE CO., Scottdale, Pa.; 
000; C. H, Jones, 000; W. C, Brown, $500,000; J. S. Parker, 

CENTRAL IDAHO GOLD MINING CO., New HUTCHINSON-EHLEN COAL CO., Fairmont; 
WEST VIRGINIA. York City; $2,000,000; E. P, Hayes, $50,000; M. L. Hutchinson, 

DEARBORN ZINC MINING CO., Philadelphia, CAPITAL MINING CO., New York City; $5,000,- KLINE OIL & GAS CO., Wheeling; $500,000; S. 
Pa.; $200,000; A. J. Ochring, Joplin, Mo. 000; J. C, Calhoun. Kline. 

ARCTIC MINING & TRADING CO., Youngs- CHEROKEE COLLIERY CO., Bramwell; $500,- DECKER CREEK COAL & COKE CO., Delisiow; 
town, 0,; $100,000; B. Hirshburg. 000; 1. T. Mann, $500,000; E. J. Meflvain, Allegheny, Pa 


$750 CASH. Four claims, at Rande- Splgrgdo Tron, Wks, 
burg, between the Big Butte} Pairhanke, sor 
and Yellow Aster claims. This is a snap. 


F. H. HEALD, Randsburg, Cal. 


eo ty i 

4! EN-STAMP gold mill machinery, nine é tensro, III 
cars, T-rails, Pulleys and Shafting fo 
extra. Price, $1,100, f. o. b. San Diego, 


WANTED WANTED.—First-class mining stock 
. to sell in New York State. Must bo 

Advertisements of this cl containing} @ No. 1, E,. C. B., Mansion House, Al- 
not more than five lines will be inserted! bany, N. Y. 
for not exceeding three months in any | ——— 
Ventirea ols charae, for all paid-up an-| 4 SSAYERS AND MINERS to corre- 
eon! ‘J spond with us in regard to Minerals 

Other than above, 20 cents a line. and Crystal Groups for Catilnete, Best 


Advertisements not accepted for less 
than one month. prices paid for fine cabinet specimens. 


AMALGAM PLATES 


Cal. For further information addres: 1 OS 
GUBSCRIPTION AGENTS WANTED ROY HOREING, GEO. H. UTTER, M. E, 1845 tat Sty |¥ Mbeiblsten Re Branca Cad 
for MINING AND METALLURGY. | ——____ San Diego, Ca Ban Pranciscs Novelty | ahcesiee eal 
Liberal terms in books or in cash. Ad- EXPERIENCED Promoter and stock C OPPER claim for sale: Vein 30 feet] 54 Peete We 8 Francisco, Cal 
dress W. J. Johnston, Publisher, 95 Lib- Operator wanted to handle the wide, averages 15 per cent copper = 
erty Street, New York. stock of a reliable Gold Mining Co, on| and $12 gold per ton. Will sell on| ARC OYNAMOS 
W H Emanuel, Denver, Colo 


most liberal terms. For particulars, ad- 
dress C. L, WARFIELD, Room 22, 
Brunswick Blk, San Diego, Cal. 


easy terms, or bond to responsible par- 

ties. Unencumbered, and not in litiga- mM ay La - Jon, Cah 
tion. MRS. FRANK RYLAND, Wicken- ptvalt pa Co, os Anu! 

group, with considerable work ngs upon : Pio par Coy ies tosses Cal 


noor Roll 
Seance cepacia a ete Tid eT ei aereeneasecarereerecned | ERLE 
them, but four of them full of water.| WANTED: PARTNER or Co. to open| ———- | ASSAYERS AND CHEMISTS 
Four mines have ore in sight, averaging coal mine near RANDSBURG. Three | A. PROM eING a a Son ruce n) 
$50 silver per ton; gold %4-oz.; lands veins, the third being nino feet, four feet) Pima County, Arizona. For particulara 
1,000 acres; water rights and a Mill solid coal, 101 feet from surface, Two] apply_to W. S. NEFF, 137 S. Fourth 


ground and Horse-Mill (arratres ana| {iret viens opened with shaft. 1,600 acres| Avon Tucson, Ariz, 


a 
TT INES in Acuitapilco, Tepic, Mexico, 
Pacific Coast. Ten mines forming 


tahonas), Wanted, a partner who woula discovered along the rim of field. INES FOR SALE; or will purchase 
invest sufficient capital to work all the F. H. HEALD, Randaburg, C: M and explore mines. Knowledge of 


mines. Maps and reports sent on appli- MINING MEN, busi men and ploas-| Mining in Mexico. CHARLES VON 
cation. LIC ELIAS GALINDO, Tepio, ure-seekers, given prompt attention | ERXLEBEN, Civil and Mining Enginaer, 
Mexico, P. O, B. No. 26. and good service. Daily stage operated Ne 8. Deputy Mineral Surveyor, Tucson, 
aS | to and from Holy BARKLEY BRO} i 
(COPPER MINES.—Can place two de-| propriet ; 
b the Tucson Stables, corner 
veloped copper mines. Need four pebriesern 7 

months" option; and complete report by Congress St. and Sixth Ave., Tucson, BUYERS GUIDE 
competent engineer. N. E. LINSLEY, 1. Our Buyora’ Ouide tm a) 
and 2 Jamieson Block, Spokane, Wash. FOR SALE sist those who a 
——— 


D.—Experienced promotors ARTY with $5,000 for development 

mining share operators to sell can get one-half Interost in Good 

ipping Gold| Gold Property. Plenty of ore in sight. 

§. THORNTON-LANG-| No Brokera or Middlemen wanted. Ad- 
lossland, B. C.. dress H. BRUCE, Big Bug, Arizona. 
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* ing Co., and addreus oll correspondence to] BRASS GOODS Prue Vanning Machine Co, § Francisco, Cal 
The Un'ted Mines Mining Company | ciirs’orts “Pexker, Genera” Manager| Amoriean Injector Co, Detrott, Atien | Foattun Henny Machine Wks, 8 Praneiseo, Cal 

Santa Ana, Orange county, Callfornti. Joshua Hendy Machine Wks, 8 Franoiseo, Cal} Link-Bolt Machinery Co, Chicano, Ti 
{4 A corporation organized under the Iawa of| Tho officers of this company aro: BRIDGES (SUSPENSION) New Standard Concean'tor Co, Low aapeme © f 
te State of Délnware, With an authorized! GILWS OTIS PRARCH, President and Gon-| 4 Toasehan & Sone Rope Oo, Bt Louls, Mo | Willis Shove, Chieneo, HL 
capital wtook of $400,000; par valuo $1.00 per nager, Santa Ann, Cal é Lt ne Uo, dedi te $8 Machinery Go, Denver, Colo 
share: non-nssonsable and no pormonal lin BRE , Vioo-Prosident, Lox Angles, | BUCKETS Sturtevant Mill Co, Boston, Mis 
Dility | of shareholders Principn! office at) Cal. Joahun Hendy Machine Wks, 8 Francisco, Cal) John Taylor & Oo, & Francisco, Cat 
Wiltington, Delaware, with Delaware Char-| RAY. BILLINGSLEY, Secrstary and Treas-| Joftroy Mfg Co Columbus. © | Willlama Patont Crusher | at Louts, Sfo 
ter Guarantee & Trust Co. and branch execu-| rer, Santa Ana, Gal. Bink- Rott Machinery Co, Phicago, i & Pulverizor Co, i alma 
lve office mt Santa Ado, Orange county, Call- homsaon & Boyld, Los Angeles, Cal 
fornia. At par value 180,000 shares of thin Webor Gia & Gasoline Eng Co, Ranaas City, Mo | CONVEYING MACHINERY g 
tock aro Isaued for mines and off lands, BUYERS’ GUIDE (continued). CABLES (WIRE) Californian Wire Works, 8 Francizeo, Cal 
equipmonts and mupplics, The balance, 220. A Taschen & Sona Rope Co, St Louls, Mo | Colorude Tee A WK, visch 

a + MO] A Tosohon & Sons Rope Co, 


000 shares, In belng sold at par value for] Queon & ¢ 


Philndolphin, Pa} CABLEWAYS (WIRE ROPE) 


So eee tae ote and ald {OF AL A) orate k Nassihor Ohomieal Go, NY Gig | A Leecher & Sons Rope Co, St Louls, Mfo | Joatmna Honuy Machine Wks, 8 F 

par 1.00 por abare all Cows, of In advance! Smith & hompson, Danyor, € CAP CRIMPERS x Co) : 
patalimonts of not leas than 10% per month. | Jolin Taylor & Co, 8 Franclaco, Cal] Motallle Cap Mfg Co, NY City . contac it 
Tho cortifcates are lxsucd to subscribers ax} Honry Trocmnor, Philadolphin, Pa| CARBONS e- Balt Mach Aus Ihicngo, Tih 
and when fully patd. The cash thus recelved Western Chamteat Co, Denvor, Colo] Amortenn Diamond Rock Drill Co, NY City Robing Convoy! Belt Co, ht N ay 
Will be used in the furtherance of the Com-| Banaity METAL pornara Bandlor, a NY Glty Trenton Iron Co, renton, N 


‘At 

{li| copper veaters 
“al | Montana Ore Parchasing C 
State Ore Sampling Co, 


CRUCIBLES 


ys id the ‘oneoution of its 7 >, . 
PaelMtnres “the progerties Wil be raps] Joshua Hendy Machine Wks, 8 Franciseo, Cal] MG Aoltock Ching. 
Joahun Hon } 


fe Co, 
ldly and thorougbly developed and energetl-| BANKERS AND BROKERS Machine Wks, 8 Fran: 
cally operated ko am to produce the best re-| Yytla « Co, Galona, Kan | CARS (DUMP and MINE) 
sults for the sharcholders. The production| gery pRESSINO z ‘lw P Alia Co, 


NY City 
ver, Colo 


Milw: 


‘of gold, copper, tend and eilver ores and oll, 4 7 ¥ MC i Mig Ce “AO, ‘ 
ah rel me Any other buntnees coincident] Jos Dixon Crucible Co, Sersoy Olty, NJ ALC Bullock Mig Co. peltteago, HH #. Calo 
thorewith will be vigorously handled This} BELTING Vairbanks, M ‘Chilen, 1] Jonn Taylor & Co, ay ieee Cal 


Joatina Hond 


mo & CO, 
is & good hoalthy enterpriee with excellent] Py Machine Wks, 8 Franci 


propositions in hand for Immediate operations meson & Boylo, Los Ange CYANIDE . . 
REPORT. § abor Gas & Gasoline Eng Co, Kansas City, Mo | Ttopsslar: Haaalnchor Chemical Co, Oty 
There hos been taken over by thie company | ¥ Ns CASTINGS John Taylors a . >, Cal 
deods and contracts In cxcrow, for the follow: | JoTroy Mfg Co Hy Chrome Steel Wks, Brooklyn, N¥ | CYANIDE PLANTS 
Ing mines and mining extaten:” Location, weat| JAnk-Bolt Machinory Nitra Joulun Hendy Machine Wka, 8 Francine ‘Thomson & Boyle, Los Angeles, Cal 
of Manvel, Sin Bernardino county,Callfornia; | Mohns Conveying Bolt Co, Jns Laffol & Co, Sprin; DIAMONDS 
Tho Old Shoes Mino, Red Bug Mintog Clalm,| SN ohinory Coe Denver, Golo | Ruggles-Coles fngineering Co, b a American Dinmond Rock Drill Co, ¥ City 
Harmony Cinim, Bulls Eye Claim, Fall Moon| 88 Muchinory Co, er, Col?) Siifivan Machinory Co, Chicago, MN] Rernard Bandlor, ¥ City 
Claim, Meteor Claim, Colnod Money Claim, | BACK DIAMONDS CHEMICALS M © Bullock, Mfg Co, Chiengo, Tit 
and one-half of the Central Claim. All these] Bernard Bandler, NY Gity Raston, Pa | Sullivan Machinery Go, Ghicage, tit 
arg Kren OL Shon Ret gulee:| ALASTING BATTERIES, EYC. pr (i | BIaMOND ORILLS 
ae Lottora Patent, No, 50,010; 0 process | Motallle Cap Mfg Co, NY City] Richards i N ¥ City | Amorlean Diamond Rock Drill Co, N ¥ City 
lunted for provipltating Kold trom water a0-| BOILERS Roessler or Chemical Co, NY City] MC Ballook Mfg Co, Chiengo, It 
atented for precipitation g om water ad ERS | gonn SS Francisco, Col | Joshua Hendy Machine Wks, § Franeiaeo, Cal 
utions; this Is m valuable property aod right.| Raw P Allis Cc Milwaukeo, Wis Seaver aT aalttan Machinery ¢ Cnieago. tit 
Also, throo-fourtha of the Lookout Claim, | California Anti:Calorie Co, 8 Francisco, Col RUSHER : pie 
Lite GiantClaimone-hale of the JagonClainy, | Gotorade Tron Works, Denver, Colo | COAL CRUSHERS DIAMOND DRILL DIAMONDS ati 
nd the Fellowship Olaim; and one-tenth of| Fairbanks, Mons « Co Chicago, Lt} hink-Balt Machinary Co, Chicago, Ti] Bernard Bander, NY City 
the following claims: ‘The Good Hope Ming,| Joshua Hendy Machine Wks, 8 Franc Williams Patent Crusher } St Louls, Mo.| DRAWING MATERIALS 
Horse Shoo Claim, Columbia Claim, Olympia} Jaa Lotfel & ¢ Spr & Pulvorizer Co, j BURA a alt ‘& Sons 
Glaim, Modoe Claim, Times Claim, Little May yl Mii ¥ City| coat cutrers “ 
Claim, Midiag Claim, ard the Joo’ Wonder S Francisco, Cal eR area 7 ¥ Clty | Bugene Dictzaze 
Clatm, and dome others: all known as the kas Burlington, Lowa] WRorsoll Sergeant Drill Co, NE Olt | roe Dixon Crucible Co, 
Good ‘Hope Group of mines. This makes ginooring Co, NY City) Poke Bete tach inory: Co, AT AWOL Erese, 
about Gov acres of this valuable ground, 98 inary Co, Denver, Colo] Sullivan Machinery Co,” ‘| Adolf "tC, 
consolidated ‘This fleld shows good gold, salto «© Sons, Pittsburg, Pa) CoAL-HANDLING MACHINERY 4 
silver, lead and copper assay values and many! Bo\LER COMPOUNDS ed Fa prd tte oA chia mm] Qugen & 6 sIphia, Px 
powerful velnouteroppings. Ts a paying pro“) Gee wrod Philadotphia, Pa| SEG Bullock Alte Co, nieawo, TN) B Wobar & Co, Philadelphia, Pa 
position, and with further development thin ts anil, iiladelphia, Pa} Fortrey Mt Co, é Columbus, O  olae MACHINERY. 
a Jorge and valuable property, With the} BOILER COVERING A Leachon & Sons BR Mo | DREDGING n C a F . 
Link-Belt Machine Ili | Joshua Hendy Machine Wks, S$ Francizeo, Cal 


great bodies of mineral outcroppings, oxton-| California Anti-Calorlc Co, 8 Francisco, Cal 
sive developments aro at oneo Justified and] goILER TUBE CLEANERS 


Columbus, ¢ 


Jeffrey Mie 
ona Rope Co, St wey 


ini 
A Lesclien &§ 


shins Conve 


actual mining Will now be done and continued) x $y OH 
*~ Your correspondence and patronage are| Coggeshall Mfg Co, NY City Lidgerwood Mf Co, NY City 
requented. In your remittancos send Post-| BOOKS | Robins Conyoying Belt ss NY City 

| Wober Gna & Gasoline Eng Co, Kansas City, Mo 


York} Mining & Metallurgical Journal, NY City] Raw P Allin Ge Milwaukeo, Wis 


office Monoy Orders or Drafts on Ne i 
Min-| D. Van Nostrand Co, NY City] Bradley Polvorizer Co, Boston, Mass (Continued on page 


City banks, payable to the United Mino 


The Improved Bartlett Concentrating Table 


The only table made that will take the place of jigs and do away with costly and comp! 
cated machinery. specially designed for separating zinc from lead, Solid Iron Tops, planed 
to a true surface, All parts are interchangeable, Wearing parts reduced to a minimum. 
Capacity from 1§ to 4o tons in 24 hours, according to class of ore. 

Our illustrated catalogue contains all the latest information on the concentration of 
ores. Mailed on application. 


Iv.) 


A\ILof the Principal... =a lf You Travel 
fee Sea ELEVA 
Mining Districts JEFFREVYOR ANG Between the East and West the 


the Southwest seeeereoereeereseesests 
Reached by the MAC H | N ERY Santa Re t 


Southern 
Pacific 

Company will take you in the most com- 

SEEFREY fortable way. It is the only 


THREE ROUTES % — line with its own tracks be- 


if : tween Chicago, Kansas City, 
Between California Dredge Buckets Synic\ieee" 


San Francisco, Los Angeles 
and the East}} Chains (all styles), Sprocket Wheels, Spiral and San Diego, with daily 


Route 


oe 
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Sorting Belts 


Conveyors, Elevator Buckets, Boots, Bolts, ins i ace 
SUNSET OGDEN —SHASTA|| Screens, Cosi and Coke Crushers, Dump || Mains carrying Pullman Palace Last longer than 
Car, Sip Carg,! Grain, Dryers, Golumblan aed eeu ae Cars, Re- Sorting Tables and 
‘Write for Literature parator, Coal and Ashes Handling Ma- clining Chair Cars (Seats Free), 
Gd. W. LUCE eae beh gris Veen et eae Before making your trip get NEVER JAM 
at MINN, achinery, Electric Mine Loco. t = 
Asst Gon, Frefght and Pass, Agont motives, Power Transmission Machinery,ete. || {ll particulars of any Robins Conveying Belt Co. 
ouglas Bulldl : For Catalogue, Address k : 
‘Douglas Building, Los Angeles, Cal The JEFFREY MFG. CO., Columbus, 0, Santa Fe Route Agent Pork ig ae 
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i wr Concent Line, She ¢|First Quality in all Lines 
RODT. O. MoGANN & COMPANY, 3 
the Rookery, enicago, <> ; 
3 
i} [Mining Machinery 
in ‘ 
For Drying and Supplies 
Everyth i ng Mechanically 
Je Concontrates, ores, coa), bricks, clay, ote. 
DRYERS. NoSteam fs used ‘Hundreds fn Operation Si se 
F. D. Cummer & Sons Co., Cleveland, Ohio" alone 
— a_i O Engines Engines 
Turbine Hoists Hoists 
AND Pumps Air Compressors 
Cascade BOCs Pumping Plants 
Adapted to all Heads trom 
3 Feet to 2000 Feet Aoee ae 
oe enes Se ananel Our Combined Geared Gasoline Engine and Hoist, 
DEE NE neue and Combined Gasoline Engine and Air Compressor 


requlroments, 


Now pamphlet of eithor 
style wheol on application. 


James Leffel & Co, 


SPRINGFIELD, OHIO, U.S. A. 


Phe HUG WATER WHEEL 


has a guaranteed EFFICIENCY OF 
86% (as shown in catalogue), by Test 
Curves from Cornell University. 

Most Economical Wheel 

on the Market 


No Loose Buckets Possible 


Manufactured by 


D. HUG, Beaver. Coto., visi: 


Send for Catalogue 


Fulton Engine Works  Minins 
Milling os 
Estimates Furnished on all Classes of Mining Work Smelting 
P. 0. Box 296, Station “C” Los Angeles, Cal. Machinery 


The Right Kind of an Investment 


By saving your tgor copies of MINING AND Meratturey, and 
having them bound at the end of the year, you will find that a dozen 
years hence you can sell the volume for considerably more than it cost 

“you, This is one of the investments that pay In the meantime, 
it is impossible for any intelligent and ambitious man interested in 
mining and metallurgy not to be benefited to the extent of more than 
$2.00 a year by perusal cach issue of Mixinc AND MevALLuRGy 


Especially Adapted for Mining Purposes. 


Fairbanks’ Standard Scales, 
Mining Cars, Car Wheels, Spiral Riveted Pipe, Pipe and Fittings. 


Fairbanks, Morse & Co. 


Chicago, Indlanapolls, St. Lous, Denver, 
Cleveland, St. Paul, Kansas City San Francisco, 
Cincinnati, Minncapolls, Omaha, Los Angeles, ; 
Louisville, Portland,Ore 


CLEANS CLEAN, LEAVES NO MOISTURE 


Coggeshall 
Steam Tube @ 
Cleaner 


Sont on trial prepaid 
to any addrone 


THE COGGESHALL MFG. CO., 


AGENTS WANTED 


116 Liberty St., New York City 


pepepenpanen sn enentn 


For Sale—Cheap 


5000 tons 56-Ib. Relaying Rails 
1500 feet 10f-inch Hydraulic Casing 
3 Compound Duplex Worthington Pumping Engines 


Immediate Delivery Correspondence Solicited 


Cc. J. TALLON, 308 Market St., San Francisco, Cal. 
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Tramway 


For Transportation of Ore, 
Dirt, Timber, etc. 


Loads and Unloads 
Automatically 


Operated by One Man 
Estimates on Application 


HONE OFFICE: 


Leschen’s 


A. Leschen & Sons Rope Co. 


920-022 North First St., St. Louis, Mo. 


Patent Aerial 
Wire Rope 


Ne S 
SEES 


TRADE MAUM RRGUETRAND 


Patent Flattened Strand and Round Strand 


BRANCH OFFICE: 
47-49 South Canal St., Chicago, Ill. 
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MINING Ann METALLURGY = MINING ann METALLURGY MINING ann METALLURGY MINING Ano METALLURGY 


Just Now Entering Its Third Decade 


MINING ano METALLURGY 


(Formerly “The Mining and Metallurgical Journal ’’) 


Published on the 1st and 15th of each month at 


95 Liberty St., New York 520 Monadnock Block, Chicago 120 N. Main St., Los Angeles 


Up to about a year ago the journal which is to be known beginning January Ist as 


“MINING AND METALLURGY” 


was published at Los Angeles, California. It has long covered the Mining and Metallurgical fields 
on the Pacific Coast, and since it established offices in New York City, for the East and in 
Chicago for the Middle West, its circulation has become not only National but International. 


“THE VETERAN TECHNICAL PUBLISHER” 


is the way “The Fourth Estate”—‘a newspaper for the makers of newspapers’—in referring 
to the recent change in ownership of this periodical, characterizes him who will hereafter con- 
centrate all his energies toward the further development and improvement of the paper. 

“The veteran technical publisher” during his entire journalistic experience—extending over 
a quarter of a century—has been connected with but one: other publication. He founded 
and until a little less than two years ago owned and published “The Electrical World,” the 
leading and most widely read publication of its kind in the world. 

His reputation among technical journalists and others is based on his work on that paper. 

The prospect—after twenty-five years of daily routine—of a respite for a time from care 
and responsibility ; the opportunity of realizing a long-cherished desire to travel around the world, 
and incidentally the offer of the largest price ever paid for a journal of its class led him to tempor- 
arily retire from technical journalism and journey off to study other peoples and other lands. 

Now on his return home, after an extended tour of Cuba, Porto Rico, the Hawaiian Islands, 
the Philippine Archipelago, Japan, Korea, China, Formosa, Straits Settlements, Burma, 
India and most of the European countries, Mr. Johnston is quite ready to re-enter active business. 

Having visited the mining regions, and also studied personally on the spot in the different 
countries, the important and timely subject of American foreign trade, he has decided to purchase 
this old-established journal, and will devote to its further upbuilding his entire time and energies. 


The aim will be to make MINING AND METALLURGY as good in 


its special line as The Electrical World"’ has always been in its. 


On receipt of $2.00, a copy of MINING AND METALLURGY will be sent to any address 
in the United States, Canada, or Mexico, POSTAGE PREPAID, from the receipt of the subscription 
until January 1st, 1902. Addresses changed as often as desired without additional expense. Subscrip- 
tion to foreign countries $3.00 a year, including foreign postage. 


MINING AND METALLURGY, 95 Liberty St.,. New York City. 
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GRAND PRIX 


(HIGHEST AWARD) 
Given at the Paris Exposition 1900, to any builders of 


MINING MACHINERY and AIR COMPRESSORS 


was awarded to this Company. In addition to the GRAND PRIX 
THE GOLD MEDAL 


was also awarded 


NGERSOLL- SERGEANT @8iFany 


26 CORTLANDT STREET, NEW YORK 
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raw See The 


new Leyner 
— Rock Drill 


An Entirely New Principle 
ee ) 


AMALGAMATION and CYANIDE 
FURNACES 


BLOWING HOISTING 
ENGINES ENGINES 


Reynolds Corliss Engines 
[ ce? | 
THE EDWARD P. ALLIS CO. 


BIR NOC tr! .. Milwaukee, Wisconsin 
SETI IIT IT IN ITN ee LLL LLELLL GEL E Lib) 
SULLIVAN Rock Drills 
=a EEE 


Rapid, Strong, Convenient 
For Mining, Shaft Sinking and Tunneling 


DIAMOND . . 
SULLIVAN PROSPECTING DRILLS 
Operated by Hand, Horse Power, Steam, Compressed Air 


and Electricity 
Contractors for Prospecting with the Diamond Drill 
0090000. 


“| SULLIVAN MACHINERY CO., i2i@gehstaoess 


CABLE ADDRESS, DIAMOND, CHICAGO 
CODES | AGENCIES 
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A.B. O.. 4th Edition| Western Union $3217th St., Denver, Colo, j Empire Bulla ! 
Postal Directory Lieber’s pe on Natty ‘Now one nen 


“SPOKANE OFFICE, S-101 HOWARD STREET/" 


Analytical Chemists and Assayers 


Analyets made of ORES, Waters, 
Chemicals, Clays, Ete. Umpire 
Work a Spoelnity. 


114 Chontnut Atreat 


Hamlin & Mortison, Philadolphin, Pa. 


Clarence Hetsey 
ASSAYER 482 CHEMIST 


Batablinhod 1970 


LEADVILLE, COLO. 
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Assay Office and Ore Testing Works RELIABL) 


Of HENRY E, WOOD, Assayer 


Control and Umpire Aanaye a Spociaity. 
Wilfley Concentratoria Operation. Write 
for olroular giving prices, oto, Oren tosted 
tn carlond lots, 


1734 Arapahoe Street, Denver, Colorado 


Established tn Colorado in 1876. 


J. W. McCOY 
Consulting 
Mining Engineer 


1202 Owings Bullding, Chicago, IM. 
Bxsminations and Reports on Mining Properties 


E ASSAYS... 


Gold, .50 Toad, 
Gold and Silver, 

Gold, Silver and Copper, 1 
RICK ORES AND BULLION BROUGH 


Ogden Assay Co., 1420. 10th Btraat, 
7 


Aamplon by 
mall receive 
prompt 
attontion. 


0 


E. E. BURLINGAME & CO., 
ASSAY OFFICE «x0 Cxsoharony 


Established in Colorado,186. Samples by mallor 
express willreceive promptand carefutattention 


Gold & Silver Bulllon "#hined. Melted and Assayeo 


OR PURCHASED. 


Concentration Tests—1% 1d». or car load lote. 


Write for terms. 
1736-1738 Lowrenee St., Denver, Colo. 


Independent Assay Office, 


E. M,,, Proprietor 
er 


AI Avalyita 
feperted Upon. 


re) BULLION WORK A SPECIALTY, 


John T. Reed 


Ananya made for all 
valuable morals, 


Assayer and 


|] v.0. nex 88 Oniconnd Laboratory: . Analyain mado of alt 
Cor. SAN FRANUISCO & CSTEDABUA Sta, Analytical eee minoralm. 
Pi poclal attontion 
EL PASO, TEXAS. |} Chemist ——— given to tne sarpl- 


Samples by Mail or Express 
Receives Prompt Attentionv® 


POU ee 


W. O. ABBOTT 


Specimen G04, silver and tesa, 61.00; any 


Assay two of the above, 750,; any ono 
~ of nbove, 500.; coppor analyals, 
Prices<p — 81.00; platinum, nlokel or tin, $5. ASSAYER 


Write for full Price Lint and Mailing Envolopos. 


SIMONDS & WAINWRIGHT 


Chemical and Mining Engineers 
Assayers and Analysts 


159 Front Street 
New York 


Gold, Silver and Lead Ores and 
Concentrates 
Purchased at Reduced Rates for Treatment 


Ores! 
Ores! 
Ores! 


Selby Smelting and 
Lead Company 


416 Montgomery St., San Francisco 


CONSIGN SHIPMENTS TO VALLEJO JUNCTION, CAL. 


7 


ESTABLISHED 1887 B. Sc. Members American Chemical Soclety 


were ASOAYERS 


a 
WADE 


CHEMICAL ANALYSIS, MILLING, 115% N. Main St., Los Angeles, Cal. 
CONCENTRATION and CYANIDE TESTS  cattand Seo our Stamp Mill and Frue Yannor 


| ahbebiieninni 
State Ore Sampling Co. 


DENVER, COLORADO. 


Gold, Silver, Lead, Copper, Bis. 

Wopey orantam, Wolframite, Cobalt 
ybdenite aud Antimony Ores. 

Wo have modern mills for sampling ore. 

Wo also test ores for the now processes 


Just Smoke 
and Steam 


but, suppose we could 
Prove theloss—that no st¢am 
actuated apparatus could do 
its best work without the 
Heintz Trap—wouldn't it 
Interest you? One on 30 
day's trial if you say so. 
Vol. B of ourlittle booklet 
proves it, Want a copy? 

ee 


Jence in the market en- 
tho highest cash prices 
for all: marketablo ore. Write for our 
Efofuronce Hook.” Sond analyals of Our 
‘oro for piices ond information. 


BAILY & MONNIG, 
LBA LEEEE LEAPED 


- + Managers 


C4 


WM, S. HAINES CO., 
136 South Fourth Street, To Repair 
Phila- Broken Artl- 


delphla, cles uso 


I 


Ale 


The Heintz ‘ray 
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{og of mines and 
ontimating the valuo of and tonting the nn- 
ture of thelr ores, 100:pound lots of ore 
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Assaying in ail its Branches £1) sampled, and working tots mado by Cya- 
5 = nido, Amalgamation and Chiorifiation Pro- 
Chemical Determinations Accurately =|) conson. 
Made = Office, 522 Court Street, 


San Bernardino, Cal 


Tombstone, Arizona 


Complete mill for testing ores on practical 
scale by all processes to determine the dest 


Ore Testing 
process adapted to treating any ore submitted. 


Processes in use investigated to overcome unnecessary losses, etc. 
RICKETTS & BANKS, Metallurgists and Chemists, 104 John Street, New York City 
9O9O9F9 9009905090109 9O0 FOODS SOOO OOO OOOO DO OOOO OOOO FOOD 


R. A. PEREZ, E.M. 


anagor of the Bl- 
etallio Assay Ofico and 


at ce Assayer ass Chemist 

Assaying of Ores, Furnace Products, etc. 
Amalgamaticns and Cyanide Tests Carefully Made 
Underground and Surface Surveyor for the Coahulla and Alamo Coal Co’, 
Conhuila, Moxico, 

Awsistant Chomiat for tho Wharton Iron Furnace, Port Oram, N. J. 

Chief Asusyor for Ei Paso Smolting Works, El Pano, Toxas. 

Aanistant Chomist, Consolidated Kansas Wity 8. and RB. Co,, Argentine, Kan. 


$20 North Main Street, Los Angeles, Cal. 
9OOOOO9 FOO 9G 0 SOSOSOOSOSHOOSS OOO SO MSOF OOOO O OOOO OOOOD 


CYANIDE PROCESS 
THE McARTHUR-FORREST 1¢ THE BECT 


CYANIDE PROCESS 


For the Treatment of Refractory and Low Grade Gold and Silver 
Ores and Tallings, We are the originators of the Cyanide Treat- 
ment, and Lave kopt up with tho times in all Improvements in 
Cyanide Methods. 

Successful Plants in Operation in all Western Mining States 
Samples Assayed and Fully Reported Gpon. Properties Ex- 
amined, Designs furnished. For Terms and Particulars, 


Avpness: THE GOLD AND SILVER EXTRACTION CO., of America, Ltd. 
WILLIAM RUSSELL, Chief Chemist 


CS FRANCES> 


Formerly: 


GEO. A. ANDERSON, General Manager 
208-210 [McPhee Building, Denver, Colo. 


ah hth. 52 
THE ROBERT AITCHISON PERFORATED METAL CO. 


\305T0505 DEARBORN ST. 


Testing Works: 6 Blake St., Denver, Colo. 


CHICAGO. ILL 


The Latest, Best and Cheapest 


No threads to strip. No nuts to jam. Made of special wrench steel, drop-forged. 

The good qualities of Chain Pipe Wrench and Screw Pipe Wrench combined, without 

the faults of either. Quick, effective and positive in adjustment. Cannot slip, crush 

orlock onthe pipe. Made in four sizes: 10, 18, 24 and 36-In. Handling from Min. 

wire to 4¥4,in. pipe. Price no higher than other Pipe Wrenches on the market. 
For Salo by Hardware, Plumbing and Oll Well Supply Dealors. 


ATLAS PIPE WRENCH CO.,, Flood Building, San Francisco 


NEW YORK OFPICH, 121 Liborty St WORKS, New Haven, Conn. 
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573-579 Market Street 
San Francisco Cal. 


73 and 75 First Street 
Portland, Oregon 


¥.M. SHEPARD, Treasurer 
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Miners’ 
Rubber 
Goods 


“Crack Proof’ 


Mackintoshes Pure Rubber Boots 


Rubber Clothing Oil Clothing Stout's “2% 


Proof"’ 
Rubber Belting 
Packing and Hose Rubber Boots 


0. F. RUNTON, Beoretary 
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EW Lead and Zine Min- 
ing properties are being 
opened up in the Galena- 
Empire Kansas District and 
it is a good time to invest in 
these properties. We will 
tell you more about it if you 
will write us. 


Lytle & Co., Galena, Kans. 


Office, 7th & Main. ’Phone, 299. 


Office 
Furniture 


in great 
variety of 
style and 
price 


T. G. Sellew, Il Fulton St. 


\eag lé 


et 


Hoisting 
Engines 


Bullt to gauge on the Duplicate 
Part System. Quick Dolivery Assured 


HENSHAW, BULKLEY 4 CO., Agents 
San Francisco 


BUYERS’ GUIDE (Continued), 
LM sin 
Eilw P Allis Cs ihwas aes Wis 
Knverienn Diamond Rock Drill Co, NY City 
KO Hallock Mie Co, Chicago, Tl 


He Eman 
loaninie Menus Mashing Wka, 8 Franclaco, Cal 


amelie msg Drill hee Piymon! 
{One reg pomracant Drili Co, 


Alene 


DRILL id 
oO hicago,] ny 


Bull 

is Hendy Machine Wke, 8 Franci 
fein) Hendy i Dea aa S Francie 
DRYERS 
oucKiralo Tron Wka, 


Chicago, ni 
Chicago, Tl 
Loe Angeles, Cal 


Denver, Colo 


D.Cammendé Sone Co, Glevoland, O. 
pret Hendy Machine Wks, 8 Francisco, Cal 
Rageles-Coloa Engincering Go, NY City 
DUMP CARS iz 
ivankee, Wir 
Line Chicago, ii 
anver, oe 


nton Iron. 
Woine Gan & Gnaoline Ena Co, 
ELECTRICAL SUPPLIES 
‘praaricnp Impulee Wheel Co, 


NY City 
ny ytd Machine Wks, 8 Franctaco, Cal 


Columbus, O 
Bt Louis, Mo 
8 Francisco, Cal 


Yootrey Wy 
A Leaoh 


i leer rwoedl Mfg Co, 
Holt Machinery Co, 
ELEVATORS (CONVEYORS) 


N ¥ Cit) 
Chiengo, Hit 
Gotorado Tron Wks, 


Gates Tron Works, 
foshun Hone: 


Denyor, Colo 
3 Chisago, U 
Madhino Wks, 8 Francisco, Cal 


48 ny, ita ¢ Columbu: 

fi ne ines nine Oa Bt oul. a 
in inch ine Chiengo, 1 
tobins Conveying F Bait to NY City 


88 Machinery Co, 
ELEVATOR ROPE 
A Teachen & Bons Rope Co, 


Denvor, Colo 


St Lonis, Mo 


Denvor, Colo | 


t GAS ENGINES 


ENGINES 

Fave P Allis Go, 
k Mig 

Engine Co, 


OASOLINE ENGINES AND HOISTS 

Milwaukee, Wis | Unton Cx Engng Co, § Franelseo, Cal 

SF cht Wober Gas & Gasoline Eng Co, Kansas y. Mo 
rn At GEARING 

aoa O [Faw P Allis co | Mitwank 

Nd. | Foahua Hendy Maching Wks, 8 Kran: 

8 Francisco, Cal Hiforontes Gag Engine Co, 8 Erancis 


Sturray lyon Works Co Turlington, Iv 
4 Re Fos Patton & C 
SB inehiner ade ance “Al | Tink-Lolt Machinory Co, 


al |! Wigmore & Sons Co, Los Rls 3, Cal 


“Mo 


Union Gas Engine Co, 8 Franch 
Wobor Gaa & Gasoline Eng Co, Kansas Ci 


ENGINEERS’ INSTRUMENTS 


Theo Altonader 4 
ord 

¥ FE Brandis Sons & Co, 

E Diotzgen Co, 

Adolf Frese, 


GREASE, GRAPHITE, ETC. 
Adam Cook's Sons, 

Toa Dixon Cenciblé Co, Tore 
Joalun Hondy Machino Wks, 8 Franc 
GREASE ANO OIL CUPS 
Amorican Injector Co, 
GRIZZLY PLATES 


Philadelphia, Pa 
Boston, Mass 
Brooklyn, NY 
Chic 


2 
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FC Knight & 0 iit vig i Robt Aitchison Perforated Metal Co,Chicago,It 
» Mannass C Chicago, 1 |MOISTING MACHINERY 
Quan & Co, Philadolp EAw P Allis Go, Milwankeo, Wis 
F Wobor & Oo, Philade a Balik Mite O 0, Cn Mil 
Solorndo Tro 
EXPLOSIVES Witmaqua 
Motallic Cap Mfg Co, NY City 


FEED WATER HEATERS 
Benj F Kolloy & Son, 
FIRE BRICKS AND CLAY 
Denver Fire Clay Co, 
John Taylor & Co, 
FORGINOS. 

Fulton Engine Wks, Log Angeles, Cal 
fronute « Gan Engine Cr 8B Francisco, Cal 
Joanna Hondy Machine Wks, 8 Francisco, Cal 
FURNACES 

Colomde Tron Wk. Denver, € male 
Joshua Handy Minchino Wks, 8 Franci 


Hoskins, Chicago, ie 
John Taylor & Co, § Franciaco, Cal 


N ¥ City |* 
Lidgerwood Mig vo, 


Link-Bolt Machinery Co, 


Denver, Colo 
Murray [ron Works Co, 


8 Francleco, Cal 


Trenton Iron € 
Unton Gas Engine Co, 
Wobor Gas & Gasoline Bag CX 
HYORAULIC MACHINERY 

Amorican Impulse Wheel Co, N 
W H Emanuol. Panvers t 
Joshua Hondy. Machine Wks, 5 Ermine) 
Jinw Leitol & Co, Springte 
Wobor Gas & Gasoline Eng Co, Kansas city, Me 


INJECTORS 
American Injector Co, 


Fnirbanks, Momo & Co, Detroit, Mich 


Ohigauro, Tit 
Hercules Gas Engine C G 


§ Francis: 


| | INSULATED WiRES 
Orlane fone auaanlag, Wks Ears Joahing Hondy Machine Wks, § Francisco, Qal 
58 Machinory Ci Ppt Jo John Taylor & C 8 Francisco, Cal 


Union Gas Raging Co, 8 Francisco, Cal | LAWYERS. 
Wobor Gas & Gasolino Rng Co, Kansas City, Mo | Harlow Mining Agonoy, 


Nogalos, Aris 


.| Colorado Trot ees” 


Detroit, Mioh | J 


Mine Hoists 


STEAM AND ELECTRIC 


CABLEWAYS 


Sond for 
Catalogue 


Holsting and 
Conveying Oovices 


—7 Lidgerwood Mfg. Co. 


96 Liborty Street, Now York 


LINK BELTING 
Joshua Hondy 
Link-Bolt Miv 
Taylor [ron ai 
LOGGING OUTFITS 
A Leaohon € ona Rope Co, 
MACHINERY (GENERAL) 
Abenidroth & Root, NY City 
American Diamond, Rock Drill Co, NY Ge 
American Tinpuisa \ Wheel Co, NX City 
CI Dicaro, i 


M © Ballook 
Denver, Colo 
Durango, Mex 
Denver, Colo 
fairbanka, Morse & Co, Chicago, Ll 
Fulton Engine Wka, Tes Angeles, Cal 
an Hondy Machine Wka, & Francisco. Cal 
eon Drill & Mie Go, Denver, Colo 


‘ Colors Ge oO 
Bonj F Relley & Son, Yolt 


Link-Belt Machinery Co, Gitves th 

Chas C Moore & Co. 8 Francisco, Gal 

Murray Iron Works Go, Burilogton, Ja 
sentrator Oo. Los Ange) 

nei Engineering Co, N 


St Louis, Mo 


mpbell Davis & Co, 


D.¢ 
W HH Emanvol, 


ss finchingey Os, 

Beott Sunply & Tool Co, 
Sullivan Machinery Oo, 
Walsh's Sons 
Wober Gas & 


Newark, NJ 
otlwe Eng Co, Kansas City, Mo 
MANGANESE STEEL 
Taylor Enon & Strol Co, 
MANILA ROPE 
A Lesehen & Sona Rope Co, 
MEASURING TAPES AND RULES 


High Bridge, NI 
St Louis, Mo 


Lufkin Rule Go, 
METAL DEALERS 
Baker & Oo, NY City and Nowark. N 


Tohoson, Matthey & Oo, z 
Iie Ree 


DW Reokhart, 
Stato Ore Sam ple Whe, Denver, Colo 


METALLURGICAL WORKS 
Tow B Antory, 

Col River Petmetion Co, 
GG MoNamare. 

Mont ann Ore Purchasing OH 


nA De 
Hicketia « Banks, 
(Continued on page um) 


Saginaw, Mich 


mY ane 


CYANID 


LEACHING TANKS 


SOLUTION & 


SUMP e 
WATER ut 


OIL 


EXTRACTION BOXES 


35 BEALE STREET, 


__ SAN FRANCISCO, CAL. 


E TANKS! MINING 


PACIFIC TANK COMPANY, 


MANUPACTURERS. 


Estimates Furnished 


for Complete 
Cyanide Plants. 


Send for Hlustrated Catalogue 


of 
Cyanide Tanks and Fixtures, 
Mailed Free. 


348 B, SECOND STREET, 
LOS ANGELES, CAL. 
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Improved 
Facilities, 
Finest Work 
+ ¢ Lowest Prices 


Eastern Prices 


Bernard Bandler 
Beaten... 


65 Nassau St, 


New York 


Importer of 


CARBONS and BORTZ 


For Diamond Drills and all Mechanical Purposes 


Perforated Sheet Metals 


For Flour and Rice lls, Grain Separa- 
tors, Shaker Screens, Gravel and Cement, 


Stamp Battorios, Iron, Stool, Russian 
Iron, Amorican Planish, Zine, Copper 
and Brass Screens, for all uses, 

= Le Established 1860, 
RIDA YELLOW HEART PINE ; i 

Made Ot Pa ast a Ufetime. San Francisco Pioneer’ JOHN 

ordered FLO IDA willlast | Screen Works... . . Proprictor 


made of P RESS _ lorever, 
TANK ase 81 Bridgeport, Florida. 


221 ond 223 First Streot, San Francisco, Cal, 


POSED 


Sulphuric Acid 2 =" 


Bnd other processes. Aino 
Muriatio and Nitrlo Acids, 
Also Strictly 

Chemically Pure 


Se alicia ne 
wig seipeats or oeaa aie 
C. P. Acid 
AMMONIA wa Se Ie AACIGS 
for Laboratory Tae and Fine Chomical Work 
SaaS aL aS aa a a a a a a 


GODS SOE 


Manufmotured by 


Western Chemical Oo. 


Denver, Colo. 
eeerveees 


P. & B. PAINT 


P, & B. Roofing put up in Rolls to lay 200 square feet, 
with Paintand Nails, Absolutely Acid and Alkali Proof. 


For Mines 
Smelters 


Chlorination 
Works 


The Cyanide 
Process 


PARAFFINE PAINT CO., Manufacturers, 312-314 W.5th St.,Los Angeles 


Blow-Pipe and 
Assay Furnaces 


No dust. No ashes. Cheap, effective, 
economical, portable and automatic, 
Bond for Price List to 


WM. HOSKINS 


81 South Clark St., Room 57 
CHICAGO, ILL. 


Taylor’s Coal Oil and Gasoline Burner, ea» 


A new heating burner for Assayers 
and Che wists, oc for brezing, io 
which coal ofl at 83 deg, or 45 dog. 
Ye sume wud 160 dog, fire tont, or gx8- 
5 oline at 74 dog. ost can be use) for 
fuel. Adapted to cructbieund mume 


work, 
PRICE, $6.00 


Patented Fon SALE BY 


JOHN TAYLOR & CO 


Importers and Manufacturers of 


ASSAYERS' MATERIALS, CHEMICALS AND ACIDS 


The Denver 
Fire Clay Co. 


Assayers’ and 
Chemists’ Supplies 


Manufacturera cf 
Crucibles, Scorlifiors and Muffles 
And oll other kinds of 
FIRE CLAY MATERIAL 
SPECIALTIES.—Sirletly c. p. Acids 
Test Lead, Bone Ash, Cyanide Potash, 
Argol, Borax, Borax’ Glass, Iron Sul- 


Balog, Litharge, Soda, Mining Fluxes, 
e 


MINE and MILL 
SUPPLIES 


63 FIRST ST. 
ey SAN FRANCISCO 
CALIFORNIA 


” Sole Agents for tho 
Ainsworth Balances 


OFFICE 


PACTORY 


3101-3141 Blake St. 


Denver, Colo. 


1742-1746 Champa St. O13: Patton, 


BUYERS’ GUIDE (continued) 


Kelby Smelting & Lead Co, 
State Ore Sample Wks, 

Wade & Wado, 

MINE CARS 


8 Franciaco, Cal 
Denver, Calo 
Lon Angoles, Cal 


ROOFING 

Aaphalt Paper Pipe Co, Loa Angeles, Cal 
Porafing Paint Los Anwele 
Blonuor Roll Payor Co, Los Angeles, Cal 
Wm B dealfe & Hone, Pittsburg, Pa 


ROPE TRANSMISSION 


Bebe tren ka pollen, 11 A'Teschen & Sona fone Co, —-StLoula, Mo 
Falrbanka, Morso & Co, Chicago, I] SCALES AND BALANCES 3 
Joshun Hendy Machiné Wks, 8 Francisco, Cat Wm Ainaworth & Sons, Denver, Colo 
Teffroy Mfg Jolumbus © er Fire Clay Co, Denver, 
Link; Belt Sinehinery Co, Chicago, Tl Freae, Los Angeles 
J, Tallon, 8 Francisco, Cal | 1, Mannsse Ch } 
Thomsen & Boy! lor Tes nee Cet gecen * ae Ltd Philadsiphy My i 
‘ober Gas & Gasoline Ei %, Kansas City, Mc jehards & Co,, Ltd, ity 
OSE ES ee sero nea _ as Smith & Thompson, Denvor, Colo 


MINERAL SPECIMENS 
Roy Hopping. 

MINING COMPANIES 
Lic 


NY City 


Tepic, Mex 
Galonn, Kans 
N Y City 


ntann Ore Purchasing Cc 
New Std Concentrator Co, 
MINING ENGINEERS 

Lew E Aubury, 

John A ¢ 


Los Angeles, Cal 


Los Anggles, Cal 


8 Francisco, Onl 
Batrolts Mich 

inowity, 

ping: Agency 


sity: 
M.A. Joplin, Mo 
JW MeCoy 


Mags | J 


Henry Troemner, Philndelphin, Pa 
SCHOOLS AND COLLEGES 
Ar School of Cs OTTOS spondence a 
Heald’a Business Cullego, 
Tichigan College of Mines, 
Van Der Naillen School, 
SCREENS 
Robt Aitehlson Perforated Metal Co,Chieago Tl 
¥ P Allis Co, Milwaukee, Wis 
ated Screen Co,8 Francisco,Cal 


Boston, Masa 

§ Franciaco, Cal 
Houghton, Mich 
8 Francisco, Cal 


ity 


YC 
achine Wks, 8 Francisco, Cal 
Columbus, 


achinery Co, 
ranciseo Pioncer | 
‘eon Wke, j 


Clea AIL Til | gohn Taylor & C 8 Francisco, Cal 
P. B. McCoy, Taylor Iron & St High Bridge, NJ 
oi Miner Toa Auearee: i oil 0 
q Milner, 4 0 Chas C Moore & Co, 8 Francisco, Cal 
D Wie ee Los Angeles, Onl | New Std Concentrator Go, Los Angelos, Ca 
ton, Pincoryillg, Cal| SHOES AND DIES 
onda & Wainwright, ‘ity | Elw P Allis Co, Milwaukee, Wis 
) F Van Wagenen De sata ¢ Jolo | Chrome Steel Works, BOR 


OIL WELL MACHINERY 

Keystone Driller Co. Beaver Falls, Pa 
ORE PURCHASING COMPANIES 

Baker & Co, NY City and Newark, NJ 


Colorado Iron Wks, 
Taylor Iron & Steel Co, 


SHOVELS (STEAM) 
Willis Shaw, 


Hiei) Bri 


Chicago, Ill 


Gold & Silver Extraction Co, Denver, Colo | SMELTING WORKS 

Montana Ore Fare chasing Co, ny N | Gold & Silver Denver, Ca 
zden Assny Co, jenver, Tosh fendy 8 Franelsco, 

Selby Smelting & Lead Co, S$ Francisco, Cal_Jonmeone Matt mt 


State Ore Sampling Wks, 


ORE TESTING COMPANIES 
LE Aubury, 

Gold & Silver Extraction Co, 
Montana Ore Purehasing Co, 
New Std Concentrator Co, 

R A Perez, 

Be ‘ketts & Banks, 

ate Ore Sampling Wks, 

le & Wado, 


Denver Colo 


Los Angelos, Cal 
19 


Los Angeles, Cal 
Tos Angeles, Cal 
NY( 


Denver, ( 
Los Angeles, Cal 


Johnson, Matthey & Co, 
| Montana Ore Parc ie 
Selby Smelting & Lend C 
State Ore Sampling Wks, 
STEAM PIPE COVERING 
Asplinlt Paper Pine Co, 


Denyer, Colo 


Angeles, Cal 
francisco, Cal 
8 Francisco, Gal 
Los Angeles, Cal 


Pioneer Roll Paper Co, 
STRAINERS 


tlh af Abendroth & Root, NY City 
Adam Cook's Sona, NY City 
Dayal Metaillo Packing Co, NY city See oe aaa 
EUnet 8 Fra Wm B Scaife & Son Pittsburg, Pa 
hun Hendy Machine Wks, 8 Pranet Joshua Hendy Machine Wks, 8 Francisco Cal 
eschen & Sons Rope Co, St Louis, Mo| TANKS 
PATENTS Kaw P Allis Milwaukee, Wis 


OH My Agramonte, 
Townsend Bros, 
PERFORATED METALS 


Robt Aitchison Porforated Metal Go, Chicago Til 
Edw P Allis Co, Milwaukee, Wis 
Cal Perforating Screen Co, 8 Fran 

Estey Wire Works, 

Joshua Hendy Machine Wks, 8 Fran: 
San I raneco P longer} 8 Francisco, Oa) 
PICKING TABLES 
Link-Belt Machinory Co. 
PILE DRIVERS 
Ingorsoll-Sergeant Drill Co, NY Clty 
Lidgerwood Miz Y city 
Weber Gas & Gasoline Eng Co, Kansas City, Mo 
PIPES 

Abendroth & Root, 

Asphalt Paper Pipe Co, 
Joshua Hendy Mac hine Wks, 


Mexico City, Mox 
Los Angeles, Ca} 


Chicago, Tl 


N ¥ City 


8 Francisco, Cal 

Pittshurg, Pa 

8 Francisco, 
D 


Thomson & Be 

Weigele Pipe 

PLATE IRON AND STEEL 

Wm B Sealife & Sons, 

Francis Smith & 

PLATINUM 

Baker & Co, N Y City and Newark, NJ 

Johnson, Matthey & Co, London, Eng 

PULVERIZERS 

oAley Pulverizer Co, 

Colorado Iron Wks, 

Jeffrey Mfg. Co, 

Sturtevant Mill Co, 

Williams patente Crusher ' 
& Pulverizer Co, 

PUMPS 

American Injector Co, Detroit, Mich 

Geo Dow Pumping Engine Co, 8 Francisco, Owl 
W H Emanuel, Denyer, Colo 

Fairbanks, Morse & G Chicago, Tl 


3, Cal 
Denver, Colo 


Pittsburg, Pa 
8 Francisco, Cal 


Boston, Mass 
Denver, Colo 
Columbus, O 
Boston, Mass 


St Louis, Mo 


Co, 
Colorado Tron Wks, , 
Cypress Tank Bridgeport, Fia 
Joshua Hendy Stichine Wks, 8 Francis 
Pacifle Tank 
Releeive-Oniee 
Wm B 
88 Machin 
John Dayl 
Thomson & Boy 
TOOLS AND SUPPLIES 
Atlas Pipe Wrench Co 
Scott Supply «& Tool ( 
TRAMWAYS (WIRE ROPE) 
A Leschen & Sons Rope Co, 
TRANSITS (ENGINEERS’) 
Wm Ainsworth & Sons, 

OL Berger & Sons, 
Adolf Frese, 
FO Knight ‘& Co, 

Manasse Co, 

TUBE CLEANERS 
Coggeshall Mfg Co, 
VALVES 
Abendroth & Root, N Y City 
Joshua Hendy Machine Wka, 8 Francis¢o, Cal 
VOLTMETERS 
Abendroth & Root, 
WATER FILTERS 
Chas 6 Moore & Co, 
Wm B Seaife & Sona, 
WELL-DRILLING MACHINERY 
American Diamond Rock Drill Co, 


MC Bullock Mf 
Joshua Hendy Ainchine Wks, 


Engineering Co, 


y 
Pittshuns, Pa 


Los Angeles, Cal 


8 Frane 


8 Francisco, Cal 
Denver, C 


St Louis, Mo 


Denver, Colo 
Boston. Mnss 
Loa Angeles, Cal 
Philadelphia, Pa 
Chicago, Til 


NY City 


NY City 


8 Francisco, Cal 
Pittsburg, Pa 


NY Clty 
Chicago, 1) 
§ Francisco, val 
Keystone Driller C Beaver Falls, Pa 
Sullivan Mac! hinery Go, Chicngo, TH 
Weber Gas & Gasoline Eng Co, Kansas City, Mo 
WHEELS (CAR) 
Fairbanks, aor & Co, Chicago, Hl 
Gates Tron Works, hicago, 0 
Joshua Hendy Machine Wks, 8 matte 
Taylor Iron & Steel Co, High Bridge, 7 
WHEELS (WATER) 


‘ ; Amorican Impulse Wheel Co, NY Cit 
Joshun Hendy Much hing Wks, 8 Prancleo-Cal| ime Water Winer one” ident Gale 
Tink-Bale Machinery ©o, Ohieaxo, {i | dns-Laltel & Co, Boring nalane) 


Chas © Moore & Co, 
Pulsometor Steam Pump Co, ‘Gity 
SS Machinery Co, Denver, Colo 
Weber Gas & Gnsoline Eng Oo, Kansis ily, Mo 
POWDER 

California Vigorit Powder Go, 8 Francisco, Cal 
PUMPS (HAND) 
Abendroth & Root, 


GUAARYING MACHINES 
WH Emanuel 

A Leschen & Sons Rope Go, 

Sullivan Machinery Co, 


8 Francisco, Cal 
NY 


NY City 


Denver, Colo. 
St Louis, Mo 
Chicago, Il 


WIRE 


Joshua Hendy Machine Wks, 8 Francisco, Cal 
‘Tronton Iron Oo, ‘Trenton, NJ 
WIRE ROPE 


A Leschen & Sons Rope Co, SI is, 

arenton tron Go, Ogata NG 

WIRE ROPE TRAMWAYS 

California Wire Works, isco, Cal 

Colorado Tron Wks, tes Brnver Go 
Emnnuel, nver, Calo 


us, Mo 


SS Machinery Go, 
RAILROADS ‘Mrenton Iron Ca,” ana 
Sante Fo Ror 8 Francisco, Cal WOOD PRESERVATIVE 


Boater aut Co, Los Angoles, Cal 


8 Francisco, Cal 


halt Pa) Pi a 
Sireae Rett pane Gee on Anise Aeeles: 
Summorville Fernolino Wks, meee 4 


